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GRAPHIC DEVELOPING COMPOSITION

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a method for processing a silver halide color photographic materiai and
a color photographic developing composition used in the method, and more particularly to a method for
processing a silver halide color photographic material in which the stability and the color-forming property
of a color photographic developing solution are improved, and the increased fogging problem in continuous
processing is lessened; and a color developing composition which can afford the color developing solution.

(2) Description of the Prior Art

Color developing solutions containing an aromatic primary amine color developing agent have long
been used or forming color images, and they now play a main role in methods of forming color
photographic images. However, it is well known that these color developing solutions have the disadvantage
of oxidizing easily with air or metals, and if color images are formed using oxidized color developing
solution there is increased fogging or the sensitivity or gradation changes, thus interfering with the desired
photographic properties.

Accordingly, hitherto various means of improving the preservative property of color developing solutions
were studied, and, in particular, means using both hydroxyl amine and sulfits ions are most generally
practiced. However, since hydroxyl amine when decomposed releases ammonia, which causes fogging, and
since sulfite ions disadvantageously hamper, for example, the color-forming property when used as a
competing compound in a developing agent, it is difficult to consider them preferable compounds
(preservatives) to improve the preservative property of color developing solutions.

Although sulfite ions, in particular, have long been used to improve the preservative property of various
developing agents or to prevent hydroxyl amines from decomposing, they greatly hamper the color-forming
property and markedly lower the color density. Especially when the sulfite ion is used in a system free of
benzyl alcohol which is desirable to avoid the solution-preparation and environmental pollution problems
involved with benzyl alcohol.

As compounds that can substitute for sulfites were suggested alkanolamines, described in Japanese
Patent Application (OP!) No. 3532/1979, and polyethyleneimines, described in Japanese Patent Application
(OPl) 94349/1981. Even if these compounds are used, however, they do not achieve enough desirable
effects.

To improve the stability of color developing solutions, various preservatives and chelating agents have
hitherto been studied. For example, as preservatives can be mentioned aromatic polyhydroxy compounds
described, for example, in Japanese Patent Application (OPf) Nos. 49828/1977, 160142/1984, and
47038/1981 and U.S.Patent No.3,746,544, hydroxycarbonyl compounds described in U.S. Patent No.
3,615,503 and British Patent No. 1,306,176, a-aminocarbonyl compounds described in Japanese Patent
Application (OP! Nos. 143020/1977 and 89425/1978, metal salts described in Japanese Patent Application
(OPI) Nos. 44148/1982 and 53749/1982, and hydroxamic acids described in Japanese Patent Application
(OP1) No. 27638/1977. As chelating agents can be mentioned amino polycarboxylic acids described in
Japanese Patent Publication Nos. 30496/1973 and 30232/1969; organic phosphonic acids described in
Japanese Patent Application (OP!) No. 97347/1981, Japanese Patent Publication No. 39359/1981, and West
German Patent No. 2,227,639; phosphonocarboxylic acids described, for example, in Japanese Patent
Application (OPI) Nos. 1027261977, 42730/1978, 121127/1979, 126241/1980, and 65956/1980; compounds
described, for example, in Japanese Patent Application (OPl) Nos. 195845/1983 and 2003440/1983 and
Japanese Patent Publication No. 40900/1978; and organic phosphonic acid type chelating agents described
in Research Disclosure Nos. 18837 and 17048.

Satisfactory results, however, have not yet been obtamed because if organic phosphonic acid type
chelating agents of the present invention and the above technique are used, the preservative property is not
enough and the photographic characteristics are adversely affected.

Further, it is described in Japanese Patent Application (OPl) Nos. 85345/1973 and 232342/1984 that
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color photographic materials containing a silver chiorobromide emuision with, a high chlorine content are
liable to cause fogging when the materials are color-developed. If such an emuision is used it is essential to
use a preservative that dissolves less in the emulsion and has better preservative performance, and in this
sense satisfactory preservatives have not yet been found.

BRIEF SUMMARY OF THE INVENTION

Therefore, an object of the invention is to provide a method of processing a silver halide color
photographic material wherein the stability of the color developing solution is excellent and the increase in
fogging during continuous processing is very low.

A further object of the invention is to provide a method of processing a silver halide color photographic
material that is excellent in color-forming property regardless of the fact that it is processed with a color
developing solution substantially free from benzyl alcohaol.

Still a further object of the invention is to provide a color developing solution excellent in stability, color-
forming property and the prevention of solution-preparation and environmental poiution problems.

Other and further objects, features, and advantages of the invention will appear more fully from the
following description.

DETAILED DESCRIPTION OF THE INVENTION

The above objects have been attained by a method of processing a silver halide color photographic
material in which the silver halide coior photographic material is processed with a color developing solution
containing an aromatic primary amine color developing agent, at least one organic phosphonic acid type
chelating agent and at least one compound represented by formula (l) given below.

Formula (I)

YEUN
N—X
N R,”

whersin X represents a trivalent group of atoms required to complete a condensed ring, and R, and R,,
which may be the same or different, each represent an alkylene group, an arylene group, an alkenylene
group, or an aralkylene group.

Further the above objects can be attained by a color developing composition for processing a silver
halide color photographic material, which comprises an aromatic primary amine color developing agent, at
least one organic phosphonic acid type chelating agent and a compound represented by the above formula
(). The color developing composition may be used as a color developing solution, as it is, or after adjusting
its composition.

Japanese Patent Application (OPI) No. 265149/1986 has described that compounds represented by
formula (I) improve the stability of color developing solutions. However, the present invention is distin-
guished from the application in that the compound is used with an organic phosphonic acid chelating agent
and the effect of the present invention is remarkable.

In formula (1) the number of carbon atoms of X is preferably 20 or below, more preferably 10 or below,
and even more preferably 6 or below. X may include atoms of, for example, nitrogen, oxygen, and suifur.

In formula (l) the number of carbon atoms of R, and R is preferably 10 or below, more preferably 8 or
below, and even more preferably 3 or below. Preferably R, and R, are an alkylene group or an arylene
group, more preferably an alkylene group.

The compounds represented by formula (I) may be in a bis-form or a tris-form connected through X.

Specific examples of X of formula (I} include
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e
—CH2CH2NZ | —CHz(llHZCEI , —CH,CHCH ,
OH

- OH
- |
CH2 CCH - v _cu-c—CH

0 o1
OH OH

and <;J

Specific examples of R, and R, of formula (I) methylene group, an ethylene group, a propylene group, a
butylene group, a pentylene group, a 1,2-cyclohexylene group, a 1-methylethylene group, a 1.2-
dimethylethylene group, a 1-carboxyethylene group, a 1,2-phenylene group, a 1,2-vinylene group, and a
1,3-propenylene group, which may be substituted, for example, by an alkyl group, a halogen atom, a
carboxy! group, a sulfo group, a hydroxyl group, an alkoxy group, an alkylthio group, an amino group, an
amide group, an acyl group, a carbamoyl group, a sulfamoyl group, or & heterocyclic ring group.

Of the compounds represented by formula (), particularly preferable compounds are those represented
by formulae (I-a) and (I-b):

Formula (I-a)

VN
N-R2Xi

\Ra /

wherein X represents -N or -CH,

, R, and R, have the same meaning as defined above for formula (I}, and
(0]
R; has the same meaning as R, or R, or represents -CH, 'C'I -
In formula (I-a), preferably X represents

-N.
!

. Preferably the number of carbon atoms of R, R,, and Rs is 8 or below, more preferably 3 or below, and
most preferably 2.

Preferably R., R., and R, represent an alkylene group or an arylene group, most preferably an alkylene
group.

[
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Formula (I-b)

R
5 N
\'R,

wherein R, and R, have the same meaning as defined in formula (1).
In formula (I-b), preferably the number of carbon atoms of R, and R, is 6 or below. Preferably R, and R,
10 represent an alkylene group or an arylene group, most preferably an alkylene group.
Of compounds represented by formulae (I-a) and (I-b), those represented by formula (l-a) are
preferable.
Specific examples of compounds represented by formula (I) are given below, but the invention is not
limited to these compounds.

I-(/) I-1(2)
20
N-~N (DABCO)
\_/
25 I-(3) I — (&)
- N
v
% I - (%) I—1(48)
N
“° OH
OH N
CH, OH
45
I-1(7) I-(&)
50 CH3 CH;
NN Ay
55

CH3
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I-1(9) I—(s0)
N ~N
Y s
O ) ®
I-1(77) I-1(72) ;
N~
N
K
OH
I1-1(73) I-(74)
)
N
~~N
_/
I-(75) I-1(74)
/0N
N~N
_/
l.:/\/N
I—-(/7) I-1(s8) .

3

javy

Most of the compounds represented by formuia () according to the invention can be available
commercially easily.

The amount of the compounds of formula (I) to be added is preferably 0.1 g to 50 g, more preferably
0.2 to 20 g, per liter of a color developing solution.

Organic phosphonic acid type chelating agents used in the present invention will now be described.
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The organic phosphonic acids used in the invention may be any of organic phosphonic acids such as
alkylphosphonic acids, phosphonocarboxylic acids and amonopolyphosphonic acids. They are given by the
following formulae:

Formula (il)
B-A-Z-A-C

Formula (III)

D-A 3\ / # S_F
ooa “/ \A G-G

In formulae () and (ll), A, to As each represents a substituted or unsubstituted alkylene group; Z
represents an alkylene group, a cyclohexane group, a phenylene group, -R-0O-R-, -ROROR-,

N-Z-N

in which R represents an alkylene group and A, represents a hydrogen atom a hydrocarbon, a lower
aliphatic carboxylic acid or a lower alcohol; and B, D, E, F and G each represent -OH, -COOM, or -PO:M, in
which M represents a hydrogen atom, an alkali metal, or ammonium, provided that at least one of B, C, D,
E, F, and G is -PO:M..

Formula (IV)

1;{ 12 113 10
MOOC—(CHz-CH)q"IC‘(CHZ )m-PO(OM) 2

Ri:

wherein

R. represents -COOM or -PO(OM) ,

R, represents a hydrogen atom, a C,-C. alkyl group, -(CH,),’ COOM, or a phenyl group,

R, represents a hydrogen atom or -COOM,

M represents a hydrogen atom, an alkali metal, or ammonium,

misQori,

n’ is an integer of 1 to 4, and

qisOort,
provided that when m = Q, then R, = -PO(OM)..
Formuia (V)

R.:N(CH,PO:M,),

wherein

R represents a lower alkyl group, an aryi group, an aralkyl group, or a 6-membered nitrogen-containing
cyclic group which may be substituted by -OH, -OR.(R. represents a C.-C. alkyl group), -PO;M,,
-CH,PO:M,, -N(CH,PO;M,),, -COOM,, or -N(CH,COOM,) and

M represents a hydrogen atom, an alkali metal, or ammonium.
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Formula (VI)

AN
}n1 L

R;3 (
wherein

R:s and R, each represent a hydrogen atom, a lower alkyl group, -COOM, or NJ. in which J represents
H, OH, a lower alkyl group, or -CH.H.OH;

R., represents a hydrogen atom, a lower alkyl group, -OH, or -NL. in which L represents H, OH, -CH,,
-C,Hs, -C,H.OH, or -PO:M,;

X, Y and Z each represent -OH, -COOM, PO:M,, or H;

M represents hydrogen, an alkali metal, or ammonium;

n is 0 or an integer of 1 or higher; and

misQorl.

PO3 M,

x—0OQ—
N—Q—mx
< —QQ— 3

Formula (VII)

Ris

@)

c]JM
P—OR s
I

0

wherein
Reand R, each represent a hydrogen atom, an alkali metal, ammonium, a C,-C.. substituted or
unsubstituted alkyl group, an alkynyl group, or a cycloalkyl group.

Formula (VIII)

0] 0]
i il

Rz o ’IP O %’ Qs
G Q2

R. represents a C-C., alkyl group, a C-C,. alkoxy group, a C.-C.. monoalkylamino group, a C24C.z
dialkylamino group, an amino group, a C,-C. alyloxy group, a Ce-Cx arylamino group, or an amyloxy group,
and

Q. to Q, each represent -OH, a C,-C,, alkoxy group, an aralkyloxy group, an alyloxy group, -OM; in which
M, represents a cation, an amino group, a morpholino group, a cyclic amino group, an alkylamino group, a
dialkylaming group, an arylamino group, or an alkyloxy group.

Formula (IX)

™ PO3Mo

( RZI _(:'H)n :C<
- \\\ 7 P03 Mz
RZZ
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R., and R.; each represent a hydrogen atom, a lower alkyl group, or an imine which may be substituted

by a lower alkyl group or

CH,CH,COONa;

M represents a hydrogen atom, an alkali metal, or ammonium; and
n is an integer of 2 to 16.

Formula (X)

PO3M,
Reas

e
Rz

R.; to Ras each represents hydrogen or an alkyl group which may be substituted by -OH, -OCy"Hap* + 1
wherein n” is 1 to 4, -PO:M,, -CH,PO:M, -NR’; wherein R’ represents an alkyl group, or -N(CH.PO;M,),, and
M represents a hydrogen atom, an alkali metai, or ammonium.
In the formulae (II) to (X), the term "lower alkyl group™ means a group having 5 or less carbon atoms.
Specific examples of the compounds represented by formulae (ll) to (X) are as follows:

(7))

PO3H,
I
HO-C—-CHg3
]
COOH

(2)
PO3H»
HO—'C—H
HOOC—&—H
A£O3H
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(3) PO3H:
Hé—COOH
Hé—COOH

£O3Hz

(¢)  CH2COONa
Hé—CHa
CHs—é—COONa

£O3Na2
(5). CH, COOH
CH.
HOOCCHzé—COOH
£O3H2

(4) PO3H,
]
HO-CH
]
HOOC-CH2

10

{7) PO3H2
]
HO-CH
1
HOOC-CH2

(¢)  CH,COOH
CH-COOH
CH—COOH
PO3H,

(7) CH,-~COOH
éHfCOOH
éH—COOH
éHz—P03H2

(r0) CH, COOH
Lo
CH-COOH
!

CH3—-C—PO3H»

|
PO3H»
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(77) CH,COOH

CH,
HOOCCH ;—C~COOH
CH2POsH;
(s/2)  CH,COOH
CH,
H,C~C—COOH
POsH,
(/3) CH;COOH
CH,
HOOC 58, —C—COOH
POsH,

(s7#) CH2COOH
-1
"CHCH,COOH
|
CHPO3H:

!
PO3H»

11

(/5)  CH2—COOH
 CH-C,Hs
'HOOC=C—COOH

CHy PO sH;

(76) CH,COOH
éHCOOH
C4Hg—éH—COOH
© - poam

(77)
CH,COOH
N<FH2P03H2
CH,PO3H,

(78) .
CH2POs3H:
N -

[::[: CH2PO3H:
CH,COOH
N<

CH,COOH



10

15

20

25

30

35

40

45

50

85

0 279 464

(79)
' CH,PO3H2
C3H7—N< |
CH2 PO3H:
(20) CHzCOOH
|
CH-COOH

1
CH3;-C-COOH

|

POgHZ

(27) CH.,COOH
]
CHCH3

!
POs3sH:2
CH<:PO3H2

(22) CH,—-COOH
HOOC—é—POst
CH

éHZCOOH

(23) CH2, COOH

éHz |

Csz—é—Post
%OgHz

(24) CH2COOH
l
CHC3H<
1
‘CH—COOH

|
PO3H2

{(25)

CH2POsH2

N<CH2 PO3sHz

CH,PO3H»
(256) CH2POs3H2
N
CH;PO3H:2
[::I: CH,PO3H:
n{
CH,PO3H:2

(27)
CH2POsH2

N
[::I: <CH2P03H2

CCCH
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(28)

H,03PCH:. ' CH2PO3H»

SN—CH 2 CH-CH2 N
H;03PCH, | : CH3PO3sH2
‘OH
(29) (32) OH
]
CH,PO3H H,03P—-C—-PO3H
/’| N< 2PO3H2 203 l 3Ho
3 - CH2PO3H: CH,
N x
CH,
I
PO3H,
(30)
CHj;
I (33) CH,-COOH
H,03P-C—-PO3H» l
1 CH
PO3sH, l
HOOC-C—-PO3H+
]
CH,
]
CH, COOH
(37)
CH2PO3H .
]
H203P—-C-PO3H, (34) CH,OH
] I .
OH H203P-C—-PO3Hg
L

OH

13



10

15

20

25

30

35

40

45

50

55

0 279 464

(35) (34) H
CH,POz3H2

I
CH-COOH
1

CH2, COOH

1
H,03P—C—PO3Hz:
]

}{

CHs CHs

(37) o o

HOCH:2 i
>CH—-0—-P-ONa

HOCH 2 |
ONa

(38) 6]
it

HOOC-CH—CHz —0—P—(OH)z
| .

NH2
(379) 0 (#0) 0
it it
H2C=C—O—P—(OKJz H3C—CH—O—P(OH)2
] | -
COO0OK COOH
(¢/Y @)

i
HzN—CH2CH2—O—P—(OH\2

14

£
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(£2)
0]
i

N\
O N-CH2CH2—0-P-(OH)2
— :

(#3) | (#4) OH
0 I l
i H,03P—-C—PO3H»
H3C-COO-P—I( OH)» Il\I
A
CoHs H

(#5) .
It

HOCH,CH(OH)-CH,0-P—(ONa);

(46) O
it

HOCH2CH20—P—(OH)2

(%7) (I?
HOCHZCH—O—P—(ONa)z

1
CH,OH

15
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(£8) P
i

HOCH,C—CH2-0—-P—-(OH):2
il
O

(49) - 0
il

HO-CH,—-CH-CH2-0—P-(0H)2
I
OH

{s0) ,
o) 0
i 7/ \ it
(HO)f—P—OCHzCHZ—R_Jy—CH2CH20‘P—(OH)z

(£7) 0 CHgs o)
it | il
HOOC—CH2CH2NHC—CHOH—C—CHZO—P4lOH)Z
]

CHs
(s2) O , (53) 0
il e
CHs 0—P—0—-CH2CH—-CH3 C2Hs0—-P—-0C2Hs
] - | ]
oK OH OH
7(5¢) 0 0

Il {l
CesHs CHz-O—]i—O-?—OCHzC ¢Hs
NaQO ONa

16
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(59)

(460)

(47)
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0o 0

fl I
C¢H50-P—0-P—-0-CgHs

l !

OH OH

0 0 (57} O CH; O
I v I T

l ~ |
OH OH OH OH

O CH;CH; O
| Il
HO—P—C P—OH
P L
OH OH OH

0) )

i it
HO—P—CH—P—OH

I l |

OH OH OH
v v
CH30—P——0—— P——0CHj
OCHj OCH3
i v
C6Hs NH~-P—0— P—NHCHs
OH OH

17

HO—-P—C—P-0OH
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(62) 0O O
: il il
(CgHsCOO)2—P—0—P—(0COCsHs )z

{63) 0 O
‘ il (l

((CH3)2N)2 —P-0-P(N(CH3z )3 J2

(s4) - (45)

PO 3H2
NH |
PO3zH
? 3tz PO3H»
H " “MPO3H3
(£6) - (47)
PO3 Na PO 3Nag2
PO3 N
35 ‘N PO3Nas
| AN
CH; CH,CH2COONa
(468)
HzO3PH2C\ _CH2PO3H?
/NCH2CH2N\
H,03PH,C CH;PO3H,

These compounds are added in an amount of 0.1 to 40 g, preferably 0.2 to 10 g, per liter of a color
developing solution. Of the above compounds, those represented by formula (lll) are most preferable.
Examples of the color developing solution used in the present invention may include a conventional
aromatic primary amine color developing agent. Preferred examples of aromatic primary amine color
developing agents are p-phenylenediamine derivatives. Representative examples are given below, but they
are not meant to limit the present invention:
D-1: N,N-diethyi-p-phenylenediamine
D-2: 2-amino-5-diethylaminotoluene
D-3: 2-amino-5-(N-ethyl-N-laurylamino)toluene
D-4: 4-{N-ethyl-N-(8-hydroxyethyl)aminolaniline
D-5: 2-methyi-4-[N-ethyl-N-(8-hydroxyethyl)aminolaniiine
D-6: 4-amino-3-methyl-N-ethyl-N-[ 8-(methanesulfonamido)ethyl]-aniline
D-7: N-(2-amino-5-diethylaminophenylethyl)methanesuifonamide
D-8: N,N-dimethyl-p-phenylenediamine .
D-9: 4-amino-3-methyi-N-ethyl-N-methoxysthylaniline
D-10: 4-amino-3-methyl-N-ethyi-N-g-ethoxyethylaniline
D-11: 4-amino-3-methyl-N-ethyl-N-g-buioxyethylaniline

18
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Of the above-mentioned p-phenylenédiamine  derivatives,  4-amino-3-methyl-N-ethyl-N-[g8-
(methanesulfonamido)ethyl]-aniline (exemplified compound D-8) is especially preferable.

These p-phenyienediamine derivatives may be in the form of salts such as sulfates, hydrochlorides,
sulfites, and p-toluenesulfonates. The amount of the aromatic primary amine developing agent to be used is
preferably about 0.1 g to about 20 g, more preferably about 0-5 g to about 10 g, per liter of developing
solution.

If required an arbitrary development accelerator may be added to the color developing solution.
However, 1o prevent environmental contamination, and also fogging, it is preferable that the present color
developing solution be substantiaily free of benzyl aicohol. Herein the term "substantially free of benzyl
alcohol™ means that the amount of benzyl alcohol per liter of color developing solution is no more than 2
m{, but more preferably benzyl alcohol should not be contained at all.

if required as a preservative, a sulfite such as sodium sulfite, potassium sulfite, sodium bisulfite,
potassium bisulfite, sodium metasulfite, and potassium metasulfite, or a carbonyl sulfite adduct may be
added to the color developing solution. The preservative may be added in an amount of 0 g to 20 g,
preferably 0 g to 5 g, per liter of developing solution. A smaller amount is preferable, provided that the
stability of the color developing solution is retained.

Further, it is preferable to add a compound to preserve directly the above-mentioned developing agent,
such as hydroxylamines, hydroxamic acids described in Japanese Patent Application No 186559/1986,
hydrazines and hydrazides described in Japanese Patent Application No. 170756/1988, phenols described
in Japanese Patent Application Nos. 188742/1986 and 203253/1986, 0-hydroxyketones and a-aminoketones
described in Japanese Patent Application No. 188741/1986, and/or succharides described in Japanese
Patent Application No. 180616/1988, in combination with a compound represented by formula (1).

If required, other preservatives may also be contained, such as, metals described in Japanese Patent
Application (OPl) Nos. 44148/1982 and 53749/1982, salicyclic acids described in Japanese Patent Applica-
tion (OP!) No. 180588/1984, alkanolamines described in Japanese Patent Application (OPI) No. 3532/1979,
polyethyleneimines described in Japanese Patent Application (OPl) No. 94349/1981, and aromatic poly-
hydroxy compounds described in U.S Patent No. 3,746,544

Preferably the pH of the color developing soiution of the present invention is in the range of 9 to 12,
more preferably 9 to 11.0, and other known compounds that are components of a conventional developing
solution can be contained.

To maintain the above-mentioned pH-value, it is preferable to use various buffer agents. Buffer agents
that can be used include carbonates phosphates, borates, tetraborates, hydroxybenzoates, glycine salis,
N,N-dimethylglycine salts, leucine salts, norleucine salts, guanine saits, 3,4-dihydroxyphenylalanine salts,
alanine salts, aminobutyrates, 2-amino-2-methyl-1,3-propanediol salts, valine saits, proline salts, trishydrox-
yaminomethane salts and lysine salis. In particular, carbonates, phosphates, tetraborates, and hydroxyben-
zoates are excellent in solubility and buffer performance at a high pH of 9.0 or above, and when added to
the color developing solution there are no adverse effects (e.g.. fogging) on photographic performance.
Additionally they are inexpensive, so it is particularly preferable to use these buffer agents.

Examples of these buffer agents are sodium carbonate, potassium carbonate, sodium bicarbonate,
potassium bicarbonate, trisodium phosphate, fripotassium phosphate, disodium phosphate, dipotassium
phosphate, sodium borate, potassium borate, sodium tetraborate (borax), potassium tetraborate, sodium o-
hydroxybenzoate (sodium salicylate), potassium o-hydroxybenzoate, sodium 5-sulfo-2-hydroxybenzoate
(sodium 5-sulfosalicylate), and potassium 5-sulfo-2-hydroxybenzoate (potassium 5-sulfosalicylate). However
the present invention is not limited to these compounds.

Preferably the amount of the buffer agent to be added to the color developing solution is 0.1 mol/liter or
over, more preferably 0.1 to 0.4 mol/iter.

Various chelating agents other than organic phosphonic acid series can be used together in the color
developing solution.

Examples of the chelating agents that can be used together are given below, but the present invention
is not limited to them: nitrilotriacetic acid, dietylentriaminepentaacstic acid, ethylenediaminetetraacetic acid,
transcyclohexanediaminetetraacetic  acid, 1,2-diaminopropanetetraacetic  acid, glycol ether dia-
minetetraacetic  acid,  ethylendiamineorthohydroxyphenylacetic  acid, N,N"-bis(2-hydroxybenzyl)-
ethylenediamine-N,N'-diacetic acid, and hydroxyethyliminodiacetic acid.

Two or more of these chelating agents may be combined if required.

Various development accelerators may be added to the color developing solution if required. Examples
of development accelerators that can be mentioned are thioether type compounds described in Japanese
Patent Publication Nos. 16088/1962, 5987/1962, 7826/1963, 12380/1969, 9019/1970, and U.S.Patent No.
3,813,247; p-phenylenediamine compounds described in Japanese Patent Application (OP1} Nos.
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49829/1977 and 15554/1975; quaternary ammonium salts described in Japanese Patent Application (OPY)
No. 137726/1975, Japanese Patent Publication No. 30074/1969, Japanese Patent Application (OPI) Nos.
156826/1981 and 43429/1977; amine type compounds described in U.S. Patent Nos. 2,494,903, 3,128,182,
4,230,.796 and 3,253,919, Japanese Patent Publication No. 11431/1966 and U.S. Patent Nos. 2,482,596,
2,596,926 and 3,582,346; polyalkylene oxides described in Japanese Patent Publication Nos. 16088/1962
and 25201/1967, U.S. Patent No. 3,128,183, Japanese Patent Publication Nos. 11431/1966 and 23883/1967
and U.S. Patent No. 3,532,501; and 1-phenyl-3-pyrazolidones and imidazoles.

In the present invention an arbitrary antifoggant may be added if required. Antifoggants that can be
added include alkali metal halides such as sodium chloride, potassium bromide, and potassium iodide, and
organic antifoggants. Representative examples of organic antifoggants include nitrogen-containing
heterocyclic compounds such as benzotriazole, 6-nitrobenzimidazole, 5-nitroisoindazole, 5-methyiben-
zotriazole, 5-nitrobenzotriazole, 5-chloro-benzotriazole, 2-thiazolylbenzimidazole, 2-
thiazolylmethylbenzimidazole, indazoles, hydroxyazindolizine, and adenine.

If required, surface active agents such as alkyl sulfonic acids, aryl phosphonic acids, aliphatic
carboxylic acids, and aromatic carboxylic acids may be added.

The processing temperature using the present color developing solution is between 20 to 50°C,
preferably 30 to 40°C. The processing time is between 20 sec. to 5 min., preferably 30 sec. to 2 min. It is
preferable to use a smaller amount of reprenisher, generally 20 to 600 mt, preferably 50 to 300 mf, and
more preferably 100 to 200 m{ per m2 of the photographic material. The shorier the developing time the
beffer for attaining the remarkable effect of the present invention.

Next are described the bleaching solution, the bleach-fixing solution, and the fixing solution used in the
present invention. '

Though any bleaching agent may be used in the bleaching solution or the bleach-fixing solution of the
present invention, it is preferable to use organic complex saits of iron (ll){e.g., complex salts of
aminopolycarboxylic acids such as ethylenediaminetetraacetic acid and diethylenetriaminepentaacstic acid,
aminopolyphosphonic acids, phosphonocarboxylic acids, and organic phosphonic acids); organic acids such
as citric acid, tartaric acid, and malic acid; and persulfates and hydrogen peroxide.

Of these, organic complex saits of iron (lf) are particularly preferable to achieve rapid processing and to
prevent environmental contamination. Aminopolycarboxylic acids, aminopolyphosphonic acids, and organic
phosphonic acids or their salts useful for forming organic complex salts of iron (1) include
sthylenediaminetetraacetic acid, diethylenetriaminetetraacetic acid, 1.3-diaminopropanetetraacetic acid, pro-
pylenediaminetetraacetic acid, nitrilotriacetic acid, cyclohexanediaminetetraacetic acid, methyliminodiacetic
acid, and glycol ether diaminetetraacetic acid. These compounds may be any one of sodium salt,
potassium salt, lithium sait, and ammonium salt. Of these compounds it is preferable to use

ethylenediaminetetraacetic acid, diethylenetriaminepentaacetic acid, cyclohexanediaminetetraacetic acid,

1,3-diaminopropanetetraacetic acid, or methyliminodiacetic acid, since their bleaching power is high.

These ferric ion complex salts may be used in the form of a complex salt, or a ferric ion complex salt
may be formed in solution using a ferric salt such as ferric sulfate, ferric chloride, ferric nitrate, ammonium
iron (lll) sulfate, and ferric phosphate and chelating agent such as an aminopolycarboxylic acid, an
aminopolyphosphonic acid, and a phosphonocarboxylic acid. One or more complex salts may be used. On
the other hand, one or more ferric salts can be used to form complex salts in solution by using ferric salts
and a chelating agent. Further, one or more chelating salts may be used. In either case a chelating agent is
used in excess to form a ferric ion complex salt. Of iron complex salts, aminopolycarboxylic acid iron
complex salts are preferable, and the amount used is 0.01 to 1.0 mol/liter, preferably 0.05 to 0.50 molditer.

Further, if required, the bleaching solution and the bleach-fixing solution and/or their preceding bath
solution may have a bleach accelerating agent. As specific examples of useful bleach accelerating agents
can be mentioned compounds having a mercapto group or a disulfido group described, for example, in U.S.
Patent No. 3,803,858, West German Patent No. 1,290,812, Japanese Patent Application (OPl) No.
95630/1978, and Research Disclosure No. 171129 (July 1978), thiourea derivatives described in Japanese
Patent Publication No. 8506/1970, Japanese Patent Application (OP!) Nos. 20832/1977 and 32735/1978 and
U.S. Patent No. 3,706,561, and halide compounds (iodide, bromide). These compounds are preferable in
view of high acceleration effects.

Further, the bleaching solution or the bleach-fixing solution used in the present invention may contain a
rehalogenating agent such as a bromide (e.g., potassium bromide, sodium bromide, and ammonium
bromide), a chloride (e.g., potassium chloride, sodium chioride, and ammonium chloride) or an iodide (e.g.,
ammonium iodide). If needed, one or more inorganic acids or organic acids and their metal salts or
ammonium salts having a pH buffering effect can be added, such as boric acid, borax, sodium metaborate,
acetic acid, sodium acetate, sodium carbonate, potassium carbonate, phosphorous acid, phosphonic acid,
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sodium phosphate, citric acid, sodium citrate and tartaric acid; or a corrosion inhibitor such as guanidine or
ammonium nitrate.

The fixing agent used in the bleach-fixing solution or the fixing solution of the present invention can be
a known fixing agent. That is, a dissolving agent of water-soluble silver halide, for example a thiosulfate
such as sodium thiosuifate or ammonium thiosulfate; a thiocyanate such as sodium thiocyanate or
ammonium thiocyanate; a thioether compound such as ethylenebisthioglycolic acid or 3,6-dithia-1,8-
octanediol; or a thiourea. Two or more of these compounds may be combined. Further, a special bleach-
fixing solution comprising a combination of a large amount of a halide such as potassium iodide and a fixing
agent described in Japanese Patent Application (OPl) No. 155354/1980 can be used. In the present
invention it is preferable to use a thiosulfate, particularly ammonium thiosulfate. The amount of a fixing
agent to be used per liter of the bath is preferably in the range of 0-3 o 2 mol, more preferably 0-5 t¢ 1.0
mol. The pH range of the bleach-fixing solution or the fixing solution is preferably in the range of 3 to 10,
more preferably 5 to 9.

Further, the bleach-fixing solution can contain a brightening agent, an antifoamer, a surface active
agent, or an organic solvent such as polyvinylpyrolidone and methanol.

The bleach-fixing solution or the fixing solution in the present invention contains, as a preservative, a
sulfite ion releasing compound such as a sulfite (e.g., sodium sulfite potassium sulfite, and ammonium
sulfite), a bisulfite {8.g , ammonium bisulfite, sodium bisulfite, and potassium bisulfite), and a metabisulfite
{e.g., potassium metabisulfite, sodium metabisulfite, and ammonium metabisulfite) Preferably these com-
pounds are contained in an amount of about 0.02 to 0.50 mol/liter, more preferably 0.04 to 0.40 mol/liter, in
terms of sulfite ion.

Although a sulfite is generally added as a preservative, an ascorbic acid and a carbonyl-bisulfite adduct
or a carbony! compound can be added.

Further, there may be added, if required, a buffering agent, brightening agent, chelating agent, or
antifungal agent.

In the present invention, a shorter processing time of the desilvering step shows a more marked effect,
so the time of the desilvering step is preferably 2 min. or less, more preferably 1 min. or less.

The silver halide color photographic material used in the present invention is generally passed through
a washing step and/or a stabilizing step after the desilvering process of fixing or bleach-fixing.

The amount of washing water in the washing step can be set in a wide range depending on the
properties of the photographic material (for example, due to the material used, such as couplers), the uses
of the photographic material, the temperature of the washing water, the number of washing tanks (number
of steps), the type of replenishing mode such as counter-current mode or concurrent mode, and other
conditions. The relationship between the number of washing tanks and the amount of water in the
multistage counter-current mode can be determined according to a method described in Journal of the
Society of Motion Picture and Television Engineers, Vol. 84, pp. 248-253 (May 1955). The number of steps
of the multistage counter-current washing mode is preferably 2 to 6, more preferably 2 to 4.

With to the muitistage counter-current method the effect of the present invention appears more
remarkable. For example, the amount of washing water can be decreased considerably, below 1 liter,
preferably 0-5 liter, per m2 of photographic material. However, bacteria propagate due to the increased fime
the water remains in the tanks, causing problems such as the adhesion of resuiting suspended matter on
the photographic material. To solve such problems in the present method of processing a color photo-
graphic material, a method of decreasing calcium and magnesium described in Japanese Patent Application
No. 131632/1986 can be used very effectively. Further, agents that can be used include isothiazolone and
cyabendazole compounds described in Japanese Patent Application (OPf) No. 8542/1982, chlorine-type
bactericides such as sodium chiorinated isocyanurate described in Japanese Patent Application (OPl) No.
120145/1986, benzotriazole described in Japanese Patent Application No. 105487/1985, copper ion and
other bactericides described in Hiroshi Horiguchi Bokinbobai no Kagaku, Biseibutsu no Mekkin, Sakkin,
Bobai Gijutsu, edited by Eiseigijutsu kai, and Bokinbobaizai Jiten, edited by Nihon Bokinbobai-gakkai.

In the washing water, a surface active agent as a drainer and a chelating agent such as EDTA
(ethylenediamine tetraacetate) as a water-softener can be used.

Following or without the above-described water washing step, processing by a stabilizing solution can
be carried out. The stabilizing solution includes a compound having an image stabilizing function. for
example an aldehyde compound represented by formalin; a buffer to adjust the film pH- suitable for dye-
stabilization; and an ammonium compound. An above-mentioned bactericide or fungicide can be also used
to prevent the propagation of bacteria in the soilution and to give a fungus-proof property to the
photographic material.

Further, a surface active agent, fluorescent brightening agent, and a film-hardner can be added. In the
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present processing of photographic material, when stabilization is carried out directly without a washing
step, all the known methods described, for example, in Japanese Patent Application (OPI) Nos. 8543/1982,
14834/1983, 184343/1984, 220345/1985, 238832/1985, 239784/1985; 239749/1985, 4054/1986, and
118749/1986 can be used.

A preferred inclusion is to use a chelating agent such as 1-hydroxyethylidene-1,1-diphosphonate, and a
magnesium or bismuth compound.

The amount of stabilizing solution, as with the washing solution, can be decreased considerably (below
1 liter, more preferably below 0.5 liter) by using a multistage counter-current method. The washing water or
stabilizing solution may be replenished either continuousty or intermittently. If intermiitently, replenishing
may be done depending on the processing volume or in a certain interval of time.

The pH range of the washing or stabilizing solution in the present invention may be 4 to 10, preferably
5 to 8. The temperature, which can be set according to the use or the property of the photographic material,
is generally in the range of 15 to 45°C, preferably 20 to 40°C. Although time can be set arbitrary, the effect
of the present invention is remarkable with a shorter processing time, preferably 30 sec. to 2 min., more
preferably 30 sec. to 1 min. 30 sec. A smaller amount of replenisher is preferable in view of the running
cost, the decrease in discharge volume, ease of treatment, and the effect of the present invention.

The volume of the replenisher is 0-5 to 50 times, preferably 3 to 40 times, the carried-over volume from
the preceding bath per unit area of the photographic material.

Solutions used in the washing and/or stabilizing steps can be adopted in the preceding step. For
example, the volume of waste solution can be reduced by introducing the over-flowed washing water cut by
the muitistage counter-current method into the preceding bleach-fixing bath and by replenishing a con-
centrated solution into the bieach-fixing bath.

The method of this invention can be applied to any processing process using a color developing
solution. For example, it can be applied to processing color paper, color reversal paper, color direct positive
photosensitive material, color positive film, color negative film, or color reversal film. It is preferable for
application to the processing of color paper or color reversal paper that is sensitive to contamination of stain
parts.

The silver halide emulsion of the color photographic material to be use in this invention may be any
type of halogen composition, including silver iodobromide, silver bromide silver chiorobromide, or silver
chloride. However, for less-replenisher processing or speedy processing a silver chlorobromide emulsion
containing 80 moi% or more of silver chloride or a silver chioride emulsion is preferable, and a silver halide
emulsion containing 90 to 100 mol% is especially preferable.

The silver halide crystals of the silver halide emulsion in this invention may be of such a structure that
the internal phase differs from the surface phase, the entire crystals may have a uniform phase, they may
be polyphase with a joining structure, or a mixture thereof.

The average size of the silver halide grains, expressed in terms of the grain diameter for spherical or
semi-spherical grains and the edge length for cubic grains, can be determined as the average of the
projected area diameter, etc., and it is preferably smaller than 2 um and larger than 0.1 wm, most
preferably smaller than 1-5 wm and larger than 0.15 um.

The distribution of grain size may be either narrow or wide. A monodisperse emulsion of silver halide
may be employed in the present invention. The monodisperse emulsion may have a fluctuation coefficient
as a monodisperse index of 20% or less, preferably 15% or less, the coefficient of which is obtained by
dividing the standard deviation calculated from the curve of the size distribution to the average particle size.
In order to realize the gradation desired for the photographic material, two or more monodisperse silver
halide emulsions different in grain size may be mixed in a single layer or coated as different layers that
have essentially the same color sensitivity. Further, two or more polydisperse silver halide emulsions or a
combination of monodisperse and polydisperse emuisions can be employed as a mixture in one layer, or
coated as different layers.

Silver halide grains for use in this invention may have a regular crystal structure such as cubic,
hexahedral, rohmbic dodecahedral, or tetradecanhedral, an irregular crystal structure such as spherical, or a
thereof composite crystal structure. Tabular grains may be employed wherein at least 50% of the total

“projected area of silver halide grains is tabular grains with a diameter-to-thickness ratio of about 5 to 8

particularly of about 8 or more. Silver halide emulsions may be a mixture of various crystal structures. Silver
halide grains may be used which form a latent image primary on the grain surface or in the interior of the
grains.

The photographic emulsion for use in this invention can be prepared by the process described in
Research Disclosure (RD) Vol. 170 ltem 17643 (I, Il, lli)}(Dec. 1978).

Generally the emulsion to be used in this invention may be physically ripened, chemically ripened, and
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spectrally sensitized. Additives that will be used in these steps are described in Research Disclosure Vol.
176, No. 17643 (Dec. 1978) and ibid. Vol. 187, No. 18716 (Nov. 1979), and the involved sections are listed
in the Table below.

Known photographic additives that can be used in this invention are also described in the above-
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mentioned two Research Disclosures, and the involved sections are listed in the same Table below.

Additive RD 17643 RD 18716
1 Chemical sensitizer p. 23 p. 648 (right column)
2 Sensitivity enhancing - ditto
agents
3 Spectral sensitizers pp. 23-24 pp. 648 (right column)
-649 (right column)
4 Supersensitizers
5 Brightening agents p. 24 -
6 Antifogging agents pp. 24-25 p. 648 (right column)
and Stabilizers
7 Couplers p. 25 -
8 Organic solvents ' p- 25 -
9 Light absorbers and pp. 25-26 pp. 649 (right column)
Filter dyes -650 (right column)
10 UV absorbers
11 Stain preventive p. 25 p. 650 (left to right
agents (right (column)
column)
12 Image dye p. 25 -
stabilizers
13 Hardners p. 26 p. 651 (left column)
14 Binders p. 26 ditto
15 Plasticizers and p.27 p. 650 (right column)
Lubricants
16 Coating aids and pp. 26-27 ditto
Surface active
agents.
17 Antistatic agents p. 27 ditto

Various color couplers can be used in the present invention. Herein the term "color coupler” means a
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compound which can form dye by a coupling reaction with an oxidized aromatic primary amine developing
agent. Typical and useful color couplers are naphthol or phenol compounds, pyrazolone or pyrazoloazol
compounds, and open chain or heterocyclic ketomethylene compounds. Examples of these cyan, magenta
and yellow couplers are disclosed in patents cited in Research Disclosure (RD) No. 17643 (Dec. 1978), Vil-
D and ibid. No. 18717 (Nov. 1879).

Color couplers for incorporation in the present photographic materials are preferably nondiffusible by
being ballasted or polymerized. Two-equivalent couplers with a coupling-off group at the coupling-active
position are more preferable than four-equivalent couplers having only hydrogen at the coupling position, in
view of reduced silver coverage. Couplers can be employed in the present invention which form a dye of
controlled image smearing or a colorless compound, as well as DIR couplers which release a development
inhibiting reagent upon a coupling reaction, and couplers releasing a development accelerating agent.

Representative examples of yellow couplers useful in this invention include couplers of the oil-protected
acylacetoamide type, as illustrated in U.S. Patent Nos. 2,407,210, 2,875,057, and 3,265,5068. Typical
examples of two-equivalent yellow couplers preferable in this invention include yellow couplers having an
oxygen-linked coupling-off group as illustrated in U.S. Patent Nos. 3,408,194, 3,447,928, 3,933,501, and
4,022,620; yellow couplers having a nitrogen-linked coupling-off group as illustrated in Japanese Patent
Publication No. 10739/1983. U.S. Patent Nos. 4,401,752 and 4,326,024, Research Disclosure No. 18053
(April 19789). British Patent No. 1,425,020 and German Patent (OLS) Nos. 2,219,917, 2,261,361, and
2,433,812. Couplers of the a-pivaloyl-acetoanilide type are superior in the fastness of formed dye,

" particularly on exposure fo light, while couplers of the a-benzoylacetoanilide type are capable of forming

high maximum density.

Magenta couplers useful for this invention include oil-protected couplers of the indazolone or
cyanoacetyl type, preferable of the S5-pyrazolone or pyrazoloazole (e.g.. pyrazolotriazole) type. 5-
Pyrazolones substituted by an arylamino or acylamino group at the 3-position are preferable in view of the
hue and maximum densities of formed dyes, and are illustrated in U.S. Patent Nos. 2,311,082, 2,343,703,
2,600,788, 2,908,573, 3,062,653, 3,152,896, and 3,936,015. Preferable coupling-off groups in the two-
equivalent 5-pyrazolone couplers are nitrogen-linked coupling-off groups described in U.S. Patent No.
4,310,619, and an arylthio group described in U.S. Patent No. 4,351,897. The ballast groups described in
European Patent No. 73,636 have effects to enhance developed density in the 5-pyrazolone couplers.

in the method of the present invention, when a pyrazoloazole system coupler is used as a magenta
coupler, the stability of the processing process and the improvement of color-forming property and of image
discoloration as well as the improvement of hue can be attained.

Preferred pyrazoloazole coupler can be represented by the following formula (Xi):

R X
/
N
\N Za
v
Zc=7Zb

wherein R! represents a hydrogen atom or substituent; X represents a hydrogen atom or a group which can
be split-off upon coupling reaction with the oxidation product of an aromatic primary amine as a developing
agent; Za, Zb, and Zc each represent a methine, substituted methine, =N-, or -NH-; one of Za-Zb bond and
Zb-Zc bond is a double bond and the other is a single bond; and when Zb-Zc bond is a carbon-carbon
double bond, it may be a part of an aromatic ring. Further, the coupler may be a dimer or polymer
connected through R* or X. When Za, Zb, or Zc is a substituted methine, it may also be a dimer or polymer
connected through the substituted methine.

The term "polymer” used in connection with the compound represented by formula (XI) means those
compounds which have in one molecule two or more moiety, represented by formula (Xll). Such
compounds include dimer and polymer couplers. The polymer coupler may be a homopolymer composed
solely -of a monomer component having the moiety represented by formula (XI1) {preferably monomers
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having a vinyl group referred to as vinyl monomer hereinafter). The polymer coupier may also be a
copolymer containing a non-color-forming ethylenic monomer which does not undergo coupling with the
oxidation product of an aromatic primary amine.

The compounds represented by formula (XIl) are couplers having 5-membered ring-5-membered ring
condensed nitrogen-containing heterocyclic ring. Their color-forming mother nuclear has an aromatic
property equal to naphthalene in electron and has a chemical structure ordinarily called "azapentalene".
Preferred coupler-compounds represented by formula (Xll) include 1H-imidazo [1,2-b}-pyrazoles, 1H-
pyrazolo[1,5-b]pyrazoles, 1H-pyrazolo[5,1-c]{1,2,4]iriazoles, 1H-pyrazolo[1,5-b][1.2,4]triazoles, 1H-pyrazolo
[1,5-d]tetrazoles and 1H-pyrazolo[1,5-albenzimidazoles which are represented by the following formulae
(X, (XIv), (XV), (XVI}, (XVII) and (XVIH), respectively. Of those, especially preferred compounds are those
represented by formulae (Xill), (XV) and (XVI), in which further preferred compounds are those represented
by formula (XV1).

]
NH N, ! RI2
N3
sz_.@ HN—N
(XIV) (XVII)

N NH N N
R1%~ HI!I—IEI
(XV) (XVIII)
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In formulae (XIi) to (XVIIl), the substituted groups R', R'2 and R'3 independently represent a hydrogen
atom, halogen atom, alkyl group, aryl group, heterocyclic group, cyano group, alkoxy! group, aryloxy group,

heterocyclic oxy group, acyloxy group, carbamoyloxy group, silyloxy group, sulfonyloxy group, acylamino

group, anilino group, ureido group, imido group, sulfamoylamino group, carbamoylamino group, alkylthio
group, arylthio group, heterocyclic thio group, alkoxycarbonylamino group, aryloxycarbonylamino group,
sulfonamido group, carbamoyl group, acyl group, sulfamoy! group, sulfonyt group, sulfinyl group, alkoxycar-
bonyl group, and aryloxycarbony group; X represents a hydrogen atom halogen atom, carboxyl group, or a
coupling split-off group combined with a carbon at the coupling position through an oxygen atom, nitrogen
atom, or sulfur atom; and R1t, R%2, R'3, or X may be a divalent group to form a bis compound.

The coupler may be a polymer coupler in which the coupler residue represented by formulae (XIif) to
(XVIll) is on the principal chain or side chain of the polymer. When the polymer is derived from a vinyl
monomer having the moiety represented by formulae (Xif) to (XVill), R", R'2, R'3, or X represents a mere
bond or a connecting group through which moieties represented by formulae (Xil) to (XVIil) bond to the
vinyl moiety.

To be more specific, R!!, R'2 and R'3 each represent a hydrogen atom, halogen atom (e.g., chiorine
atom, and bromine atom), alkyl group (e.g., methyl, propyl, iropropyl, t-butyl, trifluoromethyl, tridecyi, 2-[a-
{3-(2-octyloxy-5-tert-octylbenzenesulfonamido)phenoxy}tetradecanamido]ethyl, 3-(2,4-di-t-amylphenoxy)-
propyl, allyl, 2-dodecyloxyethyl, 1-(2-octyloxy-5-tert-octylbenzenesuifonamido)-2-propyl, 1-ethyl-1-{4-(2-
butoxy-5-tert-octylbenzenesulfonamido)phenyl}methyl, 3-phenoxypropyl, 2-hexylsulfonyl-ethyl, cyclopentyl,
and benzyl), aryl group (e.g., phenyl, 4-t-butylphenyl, 2,4-di-t-amyiphenyl, and 4-tetradecanamidophenyl),
heterocyclic group (e.g., 2-furyl, 2-thienyl, 2-pyrimidyl, and 2-benzothiazoyl), cyano group, alkoxy group
(e.g., methoxy, ethoxy, 2-methoxyethoxy, 2-dodecyioxyethoxy, and 2-methanesulfonylethoxy), aryloxy group
(e.g., phenoxy, 2-methylphenoxy, and 4-t-butylphenoxy), heterocyclic oxy group (e.g., 2-benzimidazolyloxy),
acyloxy group (e.g., acetoxy, and hexadecanoyloxy), carbamoyloxy group (e.g., N-phenylcarbamoyloxy, and
N-ethylcarbamoyloxy), silyloxy group (e.g.. trimethyisilyloxy), sulfonyloxy group (e.g., dodecylsulfonyloxy),
acylamino group (e.g., acetamido, benzamido, tetradecanamido, a-(2,4-di-t-amylphenoxy)butyramido, y-(3-t-
butyl-4-hydroxyphenoxy)butyramido, and a-{4-(4-hydroxyphenylsulfonyi)phenoxy }decanamido), anilino
group  {phenylamino, 2-chioroanilino, 2-chloro-5-tetradecanamidoanilino,  2-chloro-5-dodecyloxycar-
bonylanifino, N-acetylanilino, and 2-chloro-5-{a-(3-t-butyl-4-hydroxyphenoxy)dodecanamido}anilino), ureido
group (e.g., phenylureido, methylureido, and N,N-dibutylureido), imido group {e.g., N-succinimido, 3-
benzylhydantoinyl, and 4-(2-ethylhexanoylamino)phthalimido), sulfamoylamino group (e.g., N,N-dipropylsul-
famoylamino, and N-methyl-N-decylsulfamoylamino), alkylthio group (e.g.. methylthio, octylthio, tetradecyl-
thio, 2-phenoxyethyithio, 3-phenoxypropylthio, and 3-(4-t-butylphenoxy)propyithio), arylthio group (e.g.,
phenylthio,  2-butoxy-5-t-octyiphenyithio,  3-pentadecylphenyithio, 2-carboxyphenylithio, and  4-
tetradecanamidophenylthio), heterocyclic thio group (e.g.. 2-benzothiazolylthio), alkoxycarbonylamino group
(e.g., methoxycarbonylamino, and tetradecyloxycarbonylamino), aryloxycarbonylamino group (e.g., phenox-
ycarbonylamino, 2,4-di-tert-butylphenoxycarbonylamino), sulfonamido group (e.g., methane sulfonamido,
hexadecanesulfonamido, benzenesulfonamido, p-toluenesulfonamido, octadecanesulfonamido, and 2-
methyloxy-5-t-butylbenzenesulfonamido), carbamoyl group (e.g., N-ethylcarbamoyl, N,N-dibutylcarbamoyl,
N-(2-dodecyloxyethyl)carbamoyl, N-methyl-N-dodecylcarbamoyl, and N-{3-(2,4-di-tert-amyiphenoxy)propyl
carbarmoyl), acy! group (e.g., acetyl, (2,4-di-tert-amyliphenoxy)acetyl, and benzoyl), sulfamoyl group (e.g., N-
ethylsulfamoyl, N,N-dipropylsuifamoyl, N(2-dodecyloxyethyl)sulfamoyi, N-ethyl-N-dodecylsulfamoyl, and
N,N-diethylsulfamoyl), sulfonyl group (e.g., methanesulfonyl, octanesulfonyl, benzenesulfonyl, and
toluenesuifonyl), sulfinyl group (e.g., octanesulfinyl, dodecylsulfinyl, and pheny! suifinyl), alkoxycarbonyl
group (e.g., methoxycarbonyl butyloxycarbonyl, dodecylcarbony!, and octadecylcarbonyl), and aryloxycar-
bonyl group (e.g., phenyloxycarbonyl, and 3-pentadecyloxycarbonyl).

X represents a hydrogen atom, halogen atom (e.g., chlorine atom, bromine atom, and ioding atom),
carboxyl group, group connected through an oxygen atom (e.g.. acetoxy, propanoyloxy, benzoyloxy, 2,4-
dichlorobenzoyl, ethoxyoxaloyloxy, pyruvinyloxy, cinnamoyloxy, phenoxy, 4-cyanophenoxy, 4-methanesul-
fonamidophenoxy, 4-methanesulfonylphenoxy, a-naphthoxy, 3-pentadecylphenoxy. benzyloxycarbonyloxy,
ethoxy, 2-cyanoethoxy, benzyloxy, 2-phenethyloxy, 2-phenoxyethoxy, 5-phenyltetrazolyloxy, and 2-ben-
zothiazolyloxy), group connected through a nitrogen atom (e.g.. benzenesulfonamido, N-ethyltoluenesui-
fonamido, heptafluorobutanamido, 2,3,4,5,6-pentafluorobenzamido, octanesulfonamido, p-
cyanophenylureido, N,N-diethylsulfamoylamino, 1-pyperidyl, 5,5-dimethyi-2,4-dioxo-3-oxazolydinyi, 1-
benzyl-ethoxy-3-hydantoinyl, 2N-1,1-dioxo-3(2H)-oxo-1,2-benzisothiazolyl, 2-oxo-1,2-dihydro-1-pyridinyl, im-
idazolyl, pyrazolyl, 3,5-diethyl-1,2,4-triazol-1-yl, 5-or 6-bromobenzotriazol-1-yl, benzimidazolyl. 3-benzyl-1-
hydantoinyl, 5-methyl-1,2,3,4-triazol-1-yl, 1-benzyl-5-hexadecyloxy-3-hydantoinyl, and 5-methyl-1-tetrazolyl),
arylazo group (e.g., 4-methoxyphenylazo, 4-pivaloylaminophenylazo, 2-naphthylazo, and 3~methyl-4-hydrox-
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yphenylazo), and group connected through a sulfur atom (e.g., phenylthio, 2-carboxyphenylthio, 2-methoxy-
5-t-octylphenylthio, 4-methanesulfonyithio, 4-octanesuifonamidophenylithio, 2-butoxyphenylthio, 2-(2-hex-
anesulfonylethyi)-5-tert-octylphenylthio, benzylthio, 2-cyanoethylithio, 1-ethoxy-carbonyltridecyithio, 5-
phenyl-2,3,4,5-tetrazolyithio, 2-benzothiazolylthio, 2-dodecylthio-5-thiophenyithio and 2-phenyi-3-dodecyi-
1.2,4-triazole-5-thio).

In the case where R, R'2, R'3, or X is a divalent group to form a dimer, R', R'?, and R'S,
independently represent a substituted or unsubstituted alkylene group (e.g., methylene, ethylene, 1,10-
decylene, and -CH,CH,-O-CH,CH,-), substituted or unsubstituted phenylene group e.g., 1,4-phenylene, 1,3-
phenylene,

CH; Ce

, and ),
CH, Ch

. “NHCO-R" group (wherein R'* represents a substituted or unsubstituted alkylene group or phenylene
group).

In the case where the compound represented by formulae (Xlil) to (XVIII) is contained in a vinyl
monomer, examples of the connecting group represented R'!, R'2, R'3, and X include those groups
selected from substituted or unsubstituted groups (e.g., methylene, ethylene, 1,10-decylene, and -CH,CH,-
0-CH.CH,-), substituted or unsubstituted phenylene groups (e.g., 1.4-phenylens, 1, 3-phenylene,

O o D

), “NHCO-, CONH-, -O-, -OCO-, and aralkylene group (e.g.,

CL

-CHz—@—CHz—, -CH2CH: -@— CH2CHz-, and -C CHa,

Ce

and combination thereof.

The vinyl group may have a substituent group other than the group represented by formulae (XIIl) to
(XVHil). The preferred substituent group is a hydrogen atom, chiorine atom, or lower alkyl group having 1 to
4 carbon atoms (e.g., methyl and ethyl).

The monomer containing the group represented by formulae (Xlil) to (XVIll) may form a copolymer with
a non color-forming ethylenic monomer which does not undergo coupling with the oxidation product of an
aromatic primary amine developing agent.

Examples of the non color-forming ethylenic monomer, which does not undergo coupling with the
oxidation product of an aromatic primary amine developing agent, include acrylic acid, a-chloroacrylic acid,
a-alkylacrylic acid (e.g., methacrylic acid), ester or amide derived therefrom (e.g., acrylamide, n-
butylacrylamide, t-butylacrylamide, diacetoneacrylamide, methacrylamide, methy! acrylate, ethyl acrylate, n-
propyl acrylate, n-butyl acrylate, t-butyl acrylate, iso-buty! acrylate, 2-ethylhexyl acrylate, n-octy! acrylate,
lauryl acrylate, methyl methacrylate, ethyl methacrylate, n-butylmethacrylate, and a-hydroxy methacryiate),
methylene dibisacrylamide, vinyl ester (e.g., vinyl acetate, vinyl propionate, vinyl laurate), acrylonitrile,
methacrylonitrile, aromatic vinyl compound (e.g., styrene and derivatives thereof, vinyltoluene, divinylben-
zene, vinylacetophenone, and sulfostyrene), itaconic acid, citraconic acid, crotonic acid, vinylidene chioride,
vinyl alky! ether (e.g., vinyl ethyl ether), maleic acid, maleic anhydride, maleate ester, N-vinyl-2-pyrrolidone,
N-vinylpyridine, and 2-and 4-vinylpyridine. The non color-forming ethylenic unsaturated monomer may be
used in combination with one another.

Examples of the compound represented by formulae (Xill) to (XVIll) and methods for synthesis of them
are described in the foliowing documents.
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Compounds represented by formula (Xill) are described in Japanese Patent Application (OP!) No.
162548/1984; compounds represented by formula (XIV) are described in Japanese Patent Application (OP1)
No. 43659/1985; compounds represented by formula (XV) are described in Japanese Patent Publication No.
27411/1972; compounds represented by formula (XV1) are described in Japanese Patent Application (OP)
Nos. 171956/1984 and 172982/1985; compounds represented by formula (XVII) are described in Japanese
Patent Application (OP1) No. 33552/1985; and compounds represented by formula (XVill) are described in
U.S Patent No. 3,061,432.

A high color-forming ballst group described in Japanese Patent Application (OPl) Nos. 42045/1983,
214854/1984, 177553/1984, 177544/1984 or 177557 is applied to any compound represented by formuia
(X1 to XV,

The following are examples of pyrazoloazole system coupler which are used in the present invention,
but they should not be construed as limiting the scope of the present invention.

(M=171
n-(t:sz:
HO@-S oz@ocmm-r@( CH,)s
f o)
0 N‘ l
. \fﬁ__,\
N CH;
(M=2)
, n-‘l:onzx
HO—@-SO; @-ocncmi@( CH213
1 i
0 - No l
iy
N""cxH,
(M=-23)

28



10

15

20

25

30

35

40

45

50

55

(M=—¢1

N

NH
{
N-==°Lc“a
(M=-23)

CH, ] o)
"":'::NH
o]

(M=4)

CH ;;_{_FE!T

(CHala-

(Cth'@'

0 279 464

0

f'C‘HI

]
CHa I o@uncclmo@—ou

n=CyaHazs

0

u .
NHCCH —@-so,@—oa

n-CioHz21

0 t"CSHII

1
@'NHCCH()@" ¢-CsHy,y
' —

n-CgHia



10

15

20

25

30

35

40

45

50

55

0 279 464

(M=71

CH,
‘ |

'h

= 7N
rcH,),o-@chcno so:@-on
' ce

n-CieHa

(M=-12¢)

t-C4H
l
3
(CHz1z o-@—unccno-@-so ngH
c

n-CysHas

CH : 0@‘302@‘0}3
N,. I
N NH' t-CsHjy 2
(CHzle@-NHCCHO -1 -CgHys .

Csz

30



10

15

20

25

30

35

50

55

0 279 464

(M-7 0

l-C4H9
I ]
N\I‘q
N__-—-_-
(CHz)zO-Q—NHCCHO—@—NHSOz@
- OH

~CioH2s

{
=1
(CHz)ao@NHccao@s on

—Cxo Ha;

(M—-7 2

‘Clonx

31



10

15

20

25

30

35

40

45

50

55

0 279 464

(M-13)

H CNH-< }-cc '
Cuatlz —@SOZQ-OH
NN Ce

N =\

CH3
(M-14)

CH3 CL

.
N_k —@—NHCCHO@-SO@QH

n—-C,;oHy

(M-15)

CH O —CSHII

N =k l 1
(CH,,_)ZC -NHCCHO t -CsHy
|

CH3 n—-C¢Hp

32



0 279 464

(M-16)
CH; ¢
I |l :
NN NH O t—CSHll
N =\ I
(CH,),NHCCHO t -C Hy
l .
n_C6H13
(M-17)
CH'3 Ce
[ l]
N\I‘\T -NJ\H (“) t""cs.Hu
N (CHZ)ZOCCHO@ t -CsHy
|
n"C‘Hg
(M-18)
N__|
\N NH O t_CSHll

N =\ I
(CH2)3 NHCCHO t_CSHll

|
n—C6H13

33



10

15

20

25

30

35

40

45

50

55

0 279 464

(M—-7 ¢

Csz;' o)
N\‘ l]

N~ NH o -CsHn
)

—~C(CH312CH2C (CH3)s

( CHz):@'NHC CHO*@'t-CsHu

({M—27)
t—C4ng

/QOCHCNH@( CHzla_
|
-Cy2H2s
?c

A

Hi

34



10

15

20

25

30

35

45

50

55

(M=-22)
o
]
HO OCHCNH
|
(~C.Ho n-CyoHz1
(M—2 3

(M—2 &)

H04<:>F8024<:§F0(CHﬂSO‘CH“3

cL

0 279 464

o

]
4<:j>1CH2HCNH o4<:>}sozcna
R\ll

i
OCHCNH

|

o

n-CioH21

CL

35

X
{

o

]
4<::>NHC—(CH2!3

CH;

X

.



10

15

20

25

30

35

45

50

55

0 279 464

(N—-2 £
CoHs :
_CSHHQ—OCHCN
t-CsH I
§i311 \N NH
" CH,
(M—2 61
I |] C
N\N -
P‘I=L
(CH2)3@NHCOCHO©C5H11(1)
|
CHo CsHy1 ()
(M—-27)

Ha
]( l
H OCeHi7()
=l
(CHz)zNHSOzQ

C3H11(t)-

36

£ ]

]

€4



10

15

20

25

30

35

40

50

55

0279 464

(M-21¢)
n"cl:xzﬂzs
Ho@ocncnn N\;\
|} o
t-C(Hy 0 N\N
CH,
{M—2 9

s@-nnso 2CH3

-Cx oH21

(M—30)

NH

@- @macw@—( cm»,——‘——-p':

n-CioH21

37



0 279 464

mmo_
€ (FHD) ol«mololmmo

@Y«Omm;T@l« OSHN—%(THD T...._|I\Z

u-et[900
. sy~
_/_z | n_w i
:ol©|«0mi.©|o nimo.@lmzomwou@l:mnoi
. n«moUl: , .

tve-N)

n«:o ~0...

HUNG |
__ _
() _ :«mo..‘@nguolﬁ! |©|

t7¢-N)

10
15
20
25
30
35
40
45

50

55

38



0 279 464

nmo
:amo.gl«leol

¢ OSHN

Ligs

nmo
:nmo,o:NmQIol;mo
?OSHN

n200|«,«mo.n

nmo
:nmo.ol«:ololamo
TOSHN

u-L1H950

10
15
20

25

OHN—? HOHD

1l

humuU

n«monU

_
olmuomznk.«mo7lﬁuq¢4

m«m NnU

O moomzlﬁ *HO)

30

0

O

35

{9 ¢-N)

45

50

55

39



0 279 464

10
15
20

") &
mmo|©|«0mm m«mﬁo nmn_v
o— moole«molmo =N
@ =0
_ N
7 " _eyy
{6 £-N)
S JiR %) nmw
. |
1= VIS 0— moomZI«molm014ll¢
HN 24z

(3)¢TH9D

o
SHN SHo

h_IeU _
NOmmzlamolmulﬁﬂn.

N
)
N

uoHLi_ /_Z *HO

(e e—-NI

CHO?HOOYHD *HOO

40

25
30
35
45

50

55

40



0 279 464

10

ezmnu

|
L1 %90 HN _ N
n——Il sy
tv4-N)

nmw
©(€HD) D—3¥HO—JQ—FHD

ZOSHN—F12HD ) —="N

u-LIg 900 - H ) _ZJA

{7 #-N)
nmw
¢ (EHD)Q—?*HD—O—FHD
«Om_*z..ln.uzo_lmwwllﬂm
u-LIgeo _ /_z
n $HO
o+ -HN)

15
20
25
30
35
40
45

50

55

41



0 279 464

) 4

MLtH® o
®0OSH

LIH® D

TOSHN?TI®H

9)
o metgeg BN

="

O*HQ¥HDO—0—-FtHD

SH'OO
| (##4—-N)
MLEHS D
NH“Wl«ommz | nmw
LTH'DO0 N”HWI«Ommzumolmo4lqz
UHYD0  guyeg N ruh
m”ﬁﬂlﬁonm«o
SH'DO0
t e —-N)

10
15
20
25
30
35
40
45
50

55

42



0 279 464

1l w
(ORAS O

::,mmulAuuwlomu OHN ’
(834
H™D NH“W;NOmmzN.«mo~
4!!%

SH* D0 :
.
S O%(%*HD) *0S¥tH)D

H*20
(9 4-N)

:v:IoU HN N

I
\ /S oumoﬂmoiolAHUv

®H'D

nmuoumzaAuuv:NOmm
@Lo@z 2(IYo)
4."“.2
|

tHOO

{ £ 7#-N)

10
15
0
25
30
35
40
45
50
55



0279 464

oy &)
SH' DO
TO0SHN
SHYJ0 mz:«mo.{“z
\
1g-%(*HD 10 z/z 0
. | N _FHD
9T 7—-§ v.T.o..z/«mo
EHO -
WEESE
MLtH®D
«Omzz nmU
l
LIHe® 90 Z0SHN—?*HO—HD N
tHy—-0-%1%HD)-0 _ZJA
! ova
mzozA
| SH'D
0

te 4 —-N)

10
15
20

55

44



10

15

20

25

30

35

45

50

55

0 279 464

(M—4#« ¢
C2HsS S—©*0C12st
I ll
N\E_‘NH NHCOC;sH3; (i)
(CH213 NHSO2 ‘
NHCOC;sH3s;1 (D)
(M—<$0)
CH3s
|
CH F
cnl & I
Hav I;I Y
N S-(CHzlzo@ (I'—'an
NHC—CH—OQC sHu (0
]
0 ct
(M- x 7))
CH,
|
N 0CHs
p—
N (CH213S02

CsHy7(0

45



10

15

20

25

30

35

40

45

50

55

0 279 464

(M-s 21 0C (Hs
@-o—(cmtzo S‘Q
I(Nill H CgHyq(t)
h— (CH:I:SOz‘@
7 CgHyy(t)
(M—2$3)

\‘jm;
J=n

Cq12Ha2s 0—@—80 zNH—@-(CHz

(M- 35 %) CHj;

5H11(ﬁ

46

(%

(o



10

15

20

25

30

35

45

50

55

(M—s5 s}

0CgHi7

|

CgHji7(t)

(M- 3% 46

OCgHj7

0 279 464

SO2NH

CgHi7(t)

(M- 357

HO-@-SOZ —@—O?HCONH —@—CHzCHzCHz = N

CioH2:

47

C\Hs OC(Hg
CH« S
G, N
Hi \\1 NH Cng‘](l)

OCeH17
SO a2 NH(CHq) o



10

15

20

a5

30

35

40

45

50

55

0 279 464

(M—s%7¢7) C\Hs
CH
i L
C¢Hg 1\LN NH

A—n

SO2 (CH2l3

(CH313C-CH,—C—CH3; .
i
CH3

CHaO—(CHzizo-h—j:S
+Ho NN NH  CoBlo
SOz(Cth’l:—:N

QC¢Hg
(M—4% ¢

(CH313C—-CH; ~-C—-CHg3z

l
CHj

(M— 40
C12Hzs

|
@—O S—CH-CO0C2Hs
o

N\NI}IH

):N
Ci12Hgs 0@802 NHCH,CH
|

CHj;

48

(%



10

15

20

25

30

35

45

50

55

0 279 464

(M-=-4617)

CH3; Ce
{
CsHy7(0) N\N l

D P |
@'SOzNH—CH’I—N
|

0CgH 7 CH;

(M- & 2)
l { CHs
{
N N

i : CeHis(t)
f—l |

S—(CH;),-0 O—-(CH,12-S

Ce¢H3(t)

49



0 279 464

10

< Ayt )

~ N ~
3 X b
nmo«on_g.
mUnl.Nm.mU : w..lumo o I
\ 7 ﬁ EH) /
| (#9=W)
(OT3ed "1m ut)
0fFt0fF= kX
£ ( N < S
H
-N
SHY220) a&ish.zou
! | ®HO 1
/ . J
(92 -N)

50

55

50



0 279 464

10

FA 5 5=m L x

~

—

@ H etyy

=N HNOD
om*wuow _
HO—?H) J)—3TH) +—
|
/ €EHD P
{9 72—-N)
o0f 085 =4 X
N N
|l ®THO 2
m_ __
._a N
am.o«on_v z.“_.mzoo
|
HO—*HD HO—3%H) +—
L 7
(59 —-HN)
© 8 9 S 2 2 ?

50

55

51



10

15

20 -

25

30

35

45

50

55

0 279 464

-2
\
T
Q
[ ]
T O Q
O ~0 "
l L N}
N
= Q
© 4
\ v i
- >
®
®
\
® pa v}
25 O
U /z_
l -
E 3
jas o
OQ—0
- |
N
S om
~ &
| \ ‘ /
=

The coupler of the present invention represented by formula (Xll) is added to an emulsion fayer in an
amount of 2 x 10" 3 mol to 5 x 10”2 mol, preferably 1 x 102 mol to x 10 ' mol, per mol of silver halide
included in the same layer. More than one kind of the coupler of the present invention may be added to the
same emulsion layer.

Examples of pyrazoloazole couplers include pyrazolobenzimidazole described in U.S. Patent No.
3,369,897, more preferably pyrazolo 5,1-c 1,24 ftriazoles described in U.S. Patent No. 3,725,067,
pyrazolotetrazoles described in Research Disclosure, No. 24220 (June 1984), and pyrazolopyrazole de-
scribed in Research Disclosurs, No. 24230 (June 1984). Imidazo 1,2-b pyrazoles, described in European
Patent No. 119,741, are preferable, and pyrazolo 1,5-b 1,2,4 riazoles, described in European Patent No.
119,860, are particularly preferable with respect to the reduced yellow side-absorption and fastness of
developed dyes on exposure to light.

The cyan couplers that can be used in this invention include naphthol couplers and phenol couplers of
the oil-protected type. An example of a naphthol coupler is that disclosed in U.S. Patent No. 2,474,293, and
preferred examples of naphthol couplers are such two-equivalent naphthol couplers as the oxygen atom
splitting-off type disclosed in U.S Patent Nos. 4,052,212, 4,146,396, 4,228,233, and 4,296,200. Examples of
the phenol couplers are those disclosed in U.S. Patent Nos. 2,369,829, 2,801,171, 2,772,162, and 2,895,826.
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Examples of cyan couplers stable to moisture and heat that can be advantageously used in this
invention include phenol cyan couplers having a higher alkyl group than methyl group at the meta position
of the phenol nucleus, as disclosed in U.S. Patent No. 3,772,002, 2,5-diacylamino-substituted phenol cyan
couplers disclosed in U.S. Patent Nos. 2,772,162, 3,758,308, 4,126,396, 4,334,011, and 4,327,173, German
Patent (OLS) 3,329,729 and Japanese Patent Publication No. 42671/1988, and phenol cyan couplers having
a phenylureido group at the 2-position and an acylamino group at the 5-position disclosed in U.S. Patent
Nos. 3,446,622, 4,333,999, 4,451,559, and 4,427,767.

In the processing process of this invention, a good photographic property of less fogging can be
attained by using at least one cyan coupler represented by general formula (Xl) hereinbelow shown. This
effect should be mentioned specially.

Formula (XI) is described in detail below.

Formula (XI)

OH
R3 NHCOR!

RZ
Zl

wherein
R! represents an alkyl group, cycloalkyl group, aryl group, amino group, or heterocyclic group,
R2 represents an acylamino group or alkyl group containing more than 2 carbon atoms,

R3 represents a hydrogen atom, halogen atom, alkyl group, or alkoxy group, R3 may form a ring by
being combined with R2,

Z' represents a hydrogen atom, halogen atom, or group capable of splitting-off by a coupling reaction
with an oxidized aromatic primary amine main color developing agent.

In formula (X1}, a preferred alkyl group represented by R' is an alkyl group containing 1 to 32 carbon
atoms, e.g., methyl, butyl, tridecyl, cyclohexyl and allyl; an aryl group, including a phenyl and naphthyl; and
a heterocyclic group, including 2-pirizyl and 2-furyl. When R! is a amino group, a phenyl-substituted amino
group which may have a further substituent is especiaily preferable.

R may further be substituted by a substituent selected from a group comprising an alkyl group, aryl
group, alkyl-or aryl-oxy group (e.g.. methoxy, dodecyloxy, methoxyethoxy, phenyloxy, 24-di-tert-amyl-
phenoxy, 3-tert-butyl-4-hydroxyphenyloxy, or naphthyloxy), carboxy group, alkyl-or aryl-carbonyl group (e
g.. acethyl, tetradecanoyl, or benzoyl), alkyl-or aryl-oxycarbonyl group (e.g., methoxycarbonyl or phenox-
ycarbonyl), acyloxy group (e.g, acetyl or benzoyloxy), sulfamoyl group (e.g.. N-ethylsuifamoyl or N~
octadecylsulfamoyl), carbamoyl group (e.g., N-ethylcarbamoyl or N-methyldodecylcarbamoyl), sulfonamido
group {e.g., mathanesulfonamido or benzenesuifonamido), acylamino group (e.g., acetylamino, benzamino,
ethoxycarbonylamino or phenylaminocarbonylamino), imido group (e.g., succinimido or hydantoinyl), sul-
fonyl group (e.g., methanesulfonyl), hydroxyl group, cyano group, nitro group, and a halogen atom.

2" in formula (X!) represents a hydrogen atom or a coupling-off group, e.g., a halogen atom (e.g.,
fluorine, chiorine, or bromine), an alkoxy group (e.g . dodecyloxy, methoxycarbamoylmethoxy, carbox-
ypropyloxy, or methylsulfonylethoxy), an aryloxy group (e.g., acetoxy, tertradecanoyloxy, or benzoloxy), a
sulfonyloxy group (e.g.. methanesulfonyloxy or toluensulfonyloxy), an amido group (e.g., dich-
loroacetylamino, methanesulfonylamino, or toluenesulfonytamino), an alkoxycarbonyloxy group (e.g., ethox-
ycarbonyloxy or benzyloxycarbonyloxy), aryloxycarbonyloxy group (e.g., phenoxycarbonyloxy), an aliphatic
or aromatic thio group (e.g., phenylthio or tetrazoylthio), an imido group (e.g., succinimido or hydantoinyl),
N-heterocyclic ring (e.g., 1-pyrazolyl or 1-benziriazolyl), or an aromatic azo group (e.g.. phenylazo) These
coupling-off groups may contain a photographicaily useful group or groups.

R! or R2 in formula (XI) may form a dimer or polymer.

Specific examples of the cyan couplers represented by the forgoing formula (XI) are illustrated below,
which, however, should not be construed as limiting the scope of the present invention.
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The cyan couplers represented by above-described formula (XI) can be synthesized according to the
description in Japanese Patent Application (OP!) No. 166956/1984 and Japanese Patent Publication No.
11572/1974.

It is possible to improve the grainness by using-color couplers in combination with a coupler which
forms a dye having a proper degreé of diffusion. A magenta coupler of such dye diffusing type is disclosed
in U.S. Patent No. 4,366,237 and British Patent No. 2,125,570; and a similar type of yellow magenta, or
cyan coupler is disclosed in European Patent No. 96,570 and German Patent (OLS) No. 3,234,533.

The dye-forming couplers and the special couplers described above may be dimeric, oligomeric, or
polymeric. Examples of polymerized dye-forming couplers are disclosed in U.S. Patent Nos. 3,451,820 and
4,080,211. Examples of polymerized magenta couplers are disclosed in British Patent No. 2,102,173 and
U.S. Patent No. 4,367,282.

In order to satisfy the characteristics desired for the photographic materials, various couplers used in
the present invention can be employed as a combination of two or more couplers in a light-sensitive layer,
or the same compound can be employed in two or more layers.

The couplers to be used in the present invention can be incorporated to photographic materials by
various known dispersing processes. Examples of a high-boiling organic solvent for use in the oil-in-water
dispersing process are described in U.S. Patent No. 2,322,027. The steps and effect of the latex dispersion
method and examples of latex for impregnation are described in U.S. Patent No. 4,199,363 and German
Patent Application (OLS) Nos. 2,541,274 and 2,541,230.

Couplers to be used in the present invention can be prepared by the method described in Japanese
Patent Application No. 49613/1987 or International Application No. PCT/JP/87/00492. In this method at least
one oil-soluble coupler which has been made nondiffusible and at least one water-insoluble and organic
solvent-soluble homopolymer or copolymer are dispersed into an organic solvent to prepare a dispersion
comprising lipophilic fine particles.

Although the polymers used in the preparation method described alone may be any polymers if they
consist of repeating units of at least one type having no acid group on the main chain or on the side chain
and they are insoluble in water but soluble in organic solvents, it is preferable to use a polymer whose
repeating unit has a

- &-Iinkage in view of an improved effect on the color-forming property and the prevention of fading. On
the other hand, if polymers consisting of a monomer containing an acid group are used, many are not
preferable and have a lower fading prevention effect, the reason for which is not clear.

Further, in this method it is preferable to use silver halide color photographic materials wherein the
repeating unit of the polymer that has no acid group has a

group - C -on the main chain or the side chain; or {0 use silver halide color photographlc materials wherein
the repeating unit of the polymer that has no-acid group has a group

62

2 3



10

15

20

25

30

35

45

50

55

0 279 464

in which G and G'2 each represent a hydrogen atom or a substituted or unsubstituted alky! or aryl group
on the side chain.

In the present invention these polymers are applied in such a manner as to be dissolved together with
at least one oil-soluble coupler, which has been made non-diffusible, into an organic solvent to be
incorporated as a dispersion of fine particles into a coating liquid. In this case as long as the polymer and
the coupler are incorporated in the dispersion of fine particles, there is no particular limit on the procedure
for dissolving the polymer into the organic solvent. Although there is no particular limit on the size of the
fine particles of the dispersion, generally the size is 0.05 to 2.0 um, preferably 0.05 to 1.0 um, and more
preferably 0.1 to 0.20 um.

In this method suitable co-solvents may be used in addition to conventional high-boiling solvents to
dissolve the polymers.

As co-solvents can be mentioned, for example, ethyl acetate, butyl acetate, and methyl ethy! ketone.

Although the molecular weight and polymerization degree of the polymers used in this method do not
substantially influence the effect of the process, if the molecular weight becomes higher, for example, it will
take much time to dissolve the polymer in a co-solvent or the polymer will have difficuit, becoming
emulsified and dispersed due to the high viscosity of the solution. This results in coarse particles and can
cause the color developing property to be reduced and the coating properties to be defective. To overcome
this, if a large amount of a co-solvent is used to lower the viscosity of the solution, other process problems
will arise. Considering the above, the viscosity of the polymer is such that when 30 g of a polymer is
dissolved in 100 mt of a co-solvent the viscosity becomes preferably 5000 cps or below, more preferably
2000 cps or below. Preferably the molecular weight of polymers that can be used in the present invention is
150,000 or below, more preferably 80,000 or below, and still more preferably 30,000 or below.

In this method the ratio of the polymer to the co-solvent depends on the type of the polymer used, and
it can vary widely depending, for exampie, on the solubility of the polymer in the co-solvent, the
polymerization degree of the polymer, and the solubility of the coupler. Generally a co-solvent is used in
such a amount that the solution containing at least the coupler, the high-boiling coupler solvent, and the
polymer in the co-solvent has a viscosity low enough o cause the solution to be readily dispersed in water
or an aqueous hydrophilic colloid solution. Since the higher the degree of polymerization, the higher the
viscosity of the solvent, it is difficult do determine categorically the proportion of the polymer to the co-
solvent without considering the type of polymer, though it is generally preferable that the proportion be in
the range of about 1 : 1 to 1 : 50 (weight ratio). The proportion of the polymer of the present invention to
the coupler is preferably 1 : 20 to 20 : 1, more preferably 1 : 10 to 10 : 1 (weight ratio).

Examples of polymers may be used in the method above described are as follows:

P-1) : Poly(vinyl acetate)

P-2) : Poly(vinyl propionate)

P-3) : Poly(methyl methacrylate)

P-4) : Poly(ethyl methacrylate)

P-5) : Poly(ethyl! acrylate)

P-6) : Copolymer of viny! acetate - vinyl alcohol (95 : 5)

P-7) : Poly(n-butyl acrylate)

P-8) : Poly(n-butyl methacrylate)

P-9) : Poly(isobuty! methacrylate)

P-10) : Poly(isopropyl methacrylate)

P-11) : Poly(octyl acrylate)

P-12) : Copolymer of n-butyl acrylate - acrylamide (95 : 5)

P-13) : Copolymer of stearyl methacrylate - acryl acid (95 : 5)
P-14) : Polyester of 1,4-butanediol - adipic acid

P-15}) : Polyester of ethylene glycol - sebatic acid

P-16) : Polycaprolactone

P-17) : Polypropiolactone

P-18) : Poly dimethyl propiolactone

P-19) : Copolymer of n-butyl methacrylate - N-vinyi-2-pirrolidone (90 : 10)
P-20) : Copolymer of methyl methacrylate - vinyt chloride (70 : 30)
P-21) : Copolymer of methy! methacrylate - styrene (90 : 10)

P-22) : Copolymer of methyl methacrylate - ethyl acrylate (50 : 50)
P-23) : Copolymer of n-butyl methacrylate - methyl methacrylate - styrene (50 : 30 : 20)
P-24) : Copolymer of vinyl acetate - acrylamide (85 : 15)

P-25) : Copolymer of vinyl chloride - vinyl acetate (85 : 35)
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P-26) : Copolymer of methy! methacrylate - acrylonitrile (65 : 35)

P-27) : Copolymer of diacstoneacrylamide - methy! methacrylate (50 : 50)

P-28) : Copolymer of methylvinyl ketone - isobutyl methacrylate (55 : 45)

P-29) : Copolymer of ethyl methacrylate - n-butyl acrylate (70 : 30)

P-30) : Copolymer of diacetone acrylamide - n-butyl acrylate (60 : 40)

P-31) : Copolymer of methyl methacrylate - styrenemethyl methaacrylate - diacetoneacryl amide (40 : 40 :
20)

P-32) : Copolymer of n-buthy! acrylate - styrene methacrylate - diacetoneacrylamide (70 : 20 : 10)
P-33) : Copolymer of stearyl methacrylate - methyl methacrylate - acrylic acid (50 : 40 : 10)

P-34) : Copolymer of methyl methacrylate - styrene - vinyl sulfonamide (70 : 20 : 10)

P-35) : Copolymer of methyl methacrylate - phenylviny! ketone (70 : 30)

P-36) : Copolymer of n-buthyl acrytate - methy! methacrylate - n-buthyl methacrylate (35 : 35 : 30)
P-37) : Copolymer of n-buthyl methacrylate - pentyl metha crylate - N-vinyl-2-pyrrolidgne (38 : 38 : 24)
P-38) : Copolymer of methyl methacrylate - n-buthyl methacrylate - isobutyl methacrylate - acrylic acid (37 :
29 :9)

P-39) : Copolymer of n-buthyl methacrylate - acrylic acid (95 : 5)

P-40) : Copolymer of methy! methacrylate - acrylic acid (95 : 5)

P-41) : Copolymer of benzy! methacrylate - acrylic acid (95 : §)

P-42) : Copolymer of n-buthyl methacrylate - methyl methacrylate - benzyl methacrylate - acrylic acid (35 :
35:25:5)

P-43) : Copolymer of n-butyl methacrylate - methyl methacrylate - benzyl methacrylate (35 : 30 : 30)
P-44) : Polypentyl acrylate ’

P-45) : Copolymer of cyclohexyl methacrylate - methyl methacrylate - n-propyl methacrylate (37 : 29 : 34)
P-46) : Poly(pentyl acrylate) .

P-47) : Copolymer of methyl methacrylate - n-butyl methacrylate (65 : 35)

P-48) : Copolymer of vinyl acetate - vinyl propionate (75 : 35)

P-49) : Copolymer of n-butyl methacrylate - 3-acryloxy butane - sodium 1-sulfanate (97 : 3)

P-50) : Copolymer of n-butyl msthacrylate - metyi methacrylate - acrylamide (35 : 35 : 30)

P-51) : Copolymer of n-butyl methacrylate - methyl methacrylate - vinyl chloride (37 : 36 : 27)

P-52) : Copolymer of n-butyl methacrylate - styrene (90 : 10)

P-53) : Copolymer of methyl methacrylate -N-vinyl-2-pyrrolidone (90 : 10)

P-54) : Copolymer of n-butyl methacrylate -vinyl chloride (30 : 10)

P-55) : Copolymer of n-butyl methacrylate - styrene (70 : 30)

P-56) : Poly(N-sec-butyl acrylate)

P-57) : Poly(N-tert-butyl acrylamide)

P-58) : Copolymer of diacetoneacrylamide - methyl methacrylate (62 : 38)

P-59) : Poly(cyclohexyl methacrylaie)

P-80) : Copolymer of N-tert-butylacrylamide - methy! methacrylate (40 : 70)

P-61) : Poly(N,N-dimethyl acrylamide)

P-62) : Poly(tert-buty! methacrylate)

P-63) : Copolymer of teri-butyl methacrylate - methyl methacrylate (70 : 30)

P-64) : Poly(N-tert-buty! methacrylamide)

P-65) : Copolymer of N-tert-butyl methacrylamide - methyipheny! methacrylate (60 : 40)

P-66) : Copolymer of methyl methacrylate - acrylonitrile (70 : 30)

P-67) : Copolymer of methyl methacrylate - methylvinyl ketone (38 : 72)

P-68) : Copolymer of methyl methacrylate - styrene (75 : 25)

P-69) : Copolymer of methyl methacrylate - hexyl methacrylate (70 : 30)

More specifically, the dispersion can be prepared as follows:

To yellow coupler and dye image stabilizer, ethyl acetate and solvent are added and dissolved, and the
resulting solution is emulsified and dispersed in aqueous gelatin soiution containing sodium dodecylben-
zenesulfonate. On the other hand, a blue-sensitive sensitizing dye is added tc a silver chlorobromide
emulsion. The above emulsified dispersion is fixed with and dissolved in the thus-prepared biue-sensitive
emulsion. In this case, polymer is dissolved in ethyl acetate. Typically the grain size of the fine particles
containing yellow coupler and polymer thus dispersed in the coating solution may be about 0.05-1.0 um
and preferably 0.1-0.7 um.

The use of this dispersing method is preferable in view of attaining further improvement of the
antifading property of the color image and to prevent fluciuation in the photographic properties during the
processing process.
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Usually the color couplers are used in an amount of 0.001 to 1 mol per mol of photosensitive silver
halides. The preferred amounts of coupler are 0.01 to 0.5 mol for yellow coupler 0.003 to 0.3 mol for

‘magenta coupler, and 0.02 to 0.3 mol for cyan coupler.

The photographic materials to be used in the present invent on are those applied on usual flexible
bases such as plastics films (e.g., cellulose nitrate, cellulose acetate, or polyethyleneterephtalate), paper, or
on a rigid base such as a glass plate.

Details of the base and the method of application are described in Research Disclosure, ltem 17643, XV
(p.27) and XVl (p. 28)(Dec. 1978).

In this invention a reflective base may be preferably used. The "reflective base" can increase the
reflectivity and make clear the dye image formed in a silver halide emulsion layer. Such a reflective base
includes a base coated with a hydrophobic resin that contains a light reflecting material such as titanium
oxide, zinc oxide, calcium carbonate, and calcium sulfate. .

Next, the present invention will be described in detail in accordance with examples, but it should be
understood that these examples are not intended to limit the scope of the present invention.

Examele 1

As a color developing solution, a processing solution having the following composition was prepared.

Color Developing Solution

Compound (A) [a compound having formula (1) of this invention or another] shown in Table 1
Additive compound (B) shown in Table 1
Sodium sulfite 02g
Pottasium carbonate 30 g
Chelating agent 1 x 10”2 mol
Sodium chloride 15¢g
4-Amino-3-methyl-N-ethyl-N-[ 8-methanesulfonamido)-ethyl}-anilineesulfate 50¢
Brightening agent (4,4-diaminostilbene series, UVITEX-CK, made by Ciba-Geigy) 3.0g
Water g.s. to 1000 mt
pH 10.05
Samples (Nos. 1 to 20 ) of the thus-prepared color developing solutions were poured into test tubes so
that an opening ratio (opening area/sample area) might be 0.03 cm ', and they were allowed to stand at
35°C for 6 weeks. Afterward the evaporated contents were compensated for with distilled water, and the
residual ratio of an aromatic primary amine color developing agent was measured by liquid chromatography
and then calculated.
The results are set forth in Table 1.
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Table 1
. *3
. RRes;d?:i .
Compound A Additive *2 atio o
Sample Compound B Cheiaéizg Developing Remarks
No. (0.03 mol/¢) (0.04 mol/y) g Agent
1 - Diethyl-~ (57) 66 Comp.
hydroxylamine Example
- " (68) 68 "
I-( " Ethylene- 71 n
diaminetetra-
acetic acid

4 Triethanol-~ " (68) 70 "

amine :

5 - " . Ethylene-~ 65 "

diaminetetra-
acetic acid
6 I-(1) " (4) 89 This
' invention
7 " " (26) 91 "

& " (33) 90 "

9 1® " (49) 93 n
10 " " (57) 92 "
11 " " (68) 96 "
12 " Hydroxylamine, (68) 85 v

sulfate
13 " N,N-dimethyl- (68) 97 "
hydrazine
14 " Glucose (68) 93 " i
15 " Phenylhydrazide (68) 97 "
16 I-(2) Diethylhydroxyl- (68) 94 "
amine
17 I~-(6) " (68) 93 "
18 I-(9) " (68) : 93 "
19 I-(16) " (68) 94 "
20 I-(9) Hydroxylamine, (57) 90 "
sulfate

*1 It was represented with each number of the exemplified compounds mentioned
above.

*2 It was represented with each number of the exemplified compounds mentioned
above.

*3 The residual ratio (%) of the developing agent = (concentration of the
residual developing agent) / (5.0 g/¢) x 100

As is apparent from the results in Table 1, the functional effect of chelating agents unconcerned with
this invention is insufficient, even when compounds having formula (I} are added (Sample Nos. 3 and 5),
and even when the chelating agents regarding this invention are employed. The effect is also poor when
compounds other than those of formula (I) are added (Sample Nos. 2 and 4).

On the contrary, the color developing solutions on the basis of this invention are remarkably improved

in stability.

Example 2

A-multi-layer color photographic paper was prepared which has such layers as hereinbelow described
on a paper laminated on both sides with polyethyiene. Coating solutions were prepared as follows:
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Preparation of the first layer coating solution

To a mixture of 19.1 g of a yellow coupler (ExY) and 4.4 g of an image dye stabilizer (Cpd-1) were
added 27.2 m{ of ethyl acetate and 7.7 m{ of a solvent (Sciv-1), and they were then dissolved. Afterward,
the resulting solution was emulsified and dispersed in 185 m1 of a 10% aqueous gelatin solution containing
8 mi of 10% sodium dodecylbenzenesulfonate. On the other hand, the undermentioned blue-sensitive
sensitizing dye was added to a silver chlorobromide emulsion (containing 1.0 mol% of silver bromide and
70 g/kg of Ag), the amount being 5.0 x 10™* mol per mol of silver chlorobromide. This blue-sensitive
emuision was mixed with and dissolved in the above emulsified and dispersed solution sc as to obtain the
composition shown below, thereby constituting the desired first coating solution.

The second to seventh layer coating solutions were prepared in the same manner as the first. As a
gelatin hardner for the respective layers, 1-oxy-3,5-dichioro-s-triadine sodium salt was used.

Further as spectral sensitizers for the respective emulsions, the following materials were used.
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Blue-sensitive emulsion layer

S S
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N
l l
(CH2 )4 ({CH2)3
| ]
SO3 -SOsH
(5.0 x 10" * mol per mol of a siiver halide)
Green-sensitive emulsion layer
CoHs

0 0
+)—CH=C-CH= O
N

1

]
(CHz)2 (CHz)z
- 1
S0Os sosH-N V
(4.0 x 10-4 mol per mol of a silver halide) and
O 6
\ /
YT
] 1
(CH2)y (CH2 )y
T _ l
SO3 SOz3H - N(CsHs )3
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(7.0 x 10-5 mol per mol of a silver halide)

Red-sensitive emulsion

5
CH; CHs
10 S e ' S
N N
I l
s CoHs ® C2Hs
(0.9 x 10 x 10-4 mol per mol of a silver halide) _
20 The following compound was added to the red-sensitive emulsion layer in amount of 2.6 x 10 3 mot per
mol of a silver halide.
-
25 0O W/\r —Q —t
SOsH
30 O
L 2
35
Further, 1-(5-methylureidophenyl)-5-mercapto-tetrazole was added to the blue-sensitive em_ylsion layer,
the_green-sensitive emulsion layer and the red-sensitive emulsion layer in amounts of 8.5 x 10 * mol, 7.7 x
10 * mol and 2.5 x 10 * mol per mol of a silver halide, respectively.
40 The following dyes were added to prevent the respective emulsion layers for irradiation.
4 HO” °N
50 : :
SO3K SO3XK
and
55
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HsC2 O0C 7 CH-CH=CH-CH=CH / T COOC,H;
N N
0 N

N HO

SO3K SOzK

Composition of fayers

The composition of each layer is shown below. Each ingredient is indicated in g/m? of a coating
amount, but the coating mount of silver halide emulsion is shown in g/m2 in terms of silver.

Supporting base

Polyethylene laminated paper a white pigment, TiO, and biuish dye, ultramarine, were included in the
first layer side of the polyethylene film laminated).

First layer : Blue-sensitive layer  Silver chiorobromide emulsion (Br : 1 mol%) 0.30
Gelatin 1.86
Yellow coupler (ExY) 0.82
Image dye stabilizer {Cpd-1) 0.19
Solvent (Solv-1) 0.35

Second layer : Color mix preventing layer  Gelatin 0.99
Color mix inhibitor (Cpd-2) 0.08

Third layer : Green-sensitive layer  Silver chlorobromide emulsion (Br: 1 mol%) 0.36
Gelatin 1.24
Magenta coupler (ExM) 0.31
Image dye stabilizer (Cpd-3) 0.25
Image dye stabilizer (Cpd-4) 0.12
Solvent (Solv-2) 0.42

Fourth layer : UV absorbing layer  Gelatin 1.58
UV absorbent (UV-1) 0.62
Color mix inhibitor (Cpd-5) 0.05
Solvent (Soiv-3) 0.24
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Fifth layer : Red-sensitive emulsion layer  Silver chlorobromide emulsion (Br : 1 mol%) 0.23
Gelatin 1.34
Cyan coupler (ExC) 0.34
Image dye stabilizer (Cpd-6) 0.17
Polymer (Cpd-7) 0.40
Solvent (Solv-4) 0.23

Sixih layer : UV absorbing layer  Gelatin 0.53
UV absorbent (UV-1) 0.21
Solvent (Solv-3) 0.08

Seventh layer : Protective layer  Gelatin 1.33
Acryl-modified copolymer of polyviny!l alcohol (modification degree : 17%) 0.17
Liquid paraffin 0.03

(ExY) Yellow coupler

CHgs

l
CHa—C—CO—CH—'CONH Q - CsHyy(t)
1

CH
2 NHCOCHO CsHyy(0)

O{N 0 |

' N—/-0C,H; C2Hs
@CH{ H '

(ExM) Magenta coupler

NH—=
N X
C3H27 CONH N” 0
e Ct

R
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(ExC) Cyan coupler (mixture in molar ratio of 1:1)

CsHyy (1)
OH 51111
ce NHCOCHO CsHii(t)
!
CH3 CZI'IS
v/
and
(|36H13
tCsHuQOCHCONH
ce

(Cpd-1) Image dye stabilizer

CH3
C(He(®)
4119 CHs
H@CH: C—+Co0—H —COCH=CH:
CH 2
C(Ho(®) 2 - cus 3

(Cpd-2) Color mix inhibitor

CgHj7(sec)
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Image dye stabilizer

»

_ CHs CHs #
CsH70

O‘ 0C3H7
cummo "I

0C3Hy
CH3 Ci{?»

Image dye stabilizer

CHs

1
C+CH233C00C¢H;3

OH

CeHy300C£CH 235C CHs

(Cpd-5)

1
CHs OH

Color mix inhibitor

N

OH
CBHI'I(ﬂ z

WCgHurt
OH
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(Cpd-6) Image dye stabilizer (mixture in weight ratio of

5:8:9)
|Iq 4Ho()
CH2CH2,CO0CgH;7
OH -
N\
lL}q «Ho ()
C(Hg(t)
and
OH
@T}I 4H9(SCC]
N
CHse(®)
(Cpd-7) Polymer
4CHz—-CH)
1
CONHC (Hg(t)

(Average molecular welight:
£0,000)
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(UV-1) UV absorbent (mixture in weight ratio of 2:9:8)

OH
N\
&@1 N CHg(1)
N’

CH2CH2,C0O0CgHy7
OH
N
[N
N
CqHg(t) - - and
N, OH
: N’
C4H9(t)

(Solv-1) Solvent
@COOC4H9
COOC(Hg
(Solv-2) Solvent (mixture in volum ratio of 1:1)

(I:ZHS CH3
O0=P+QCH2CHC(Hg )3 and 0=P‘+0© Is

74
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(Solv-3) Solvent

o—_-.P—(O—CeHw‘iSO‘)
3

" (Solv-4) Solvent

N 0=P-€0 CHs)

The obtained color photographic paper was exposed through an optical wedge and then processed
through the following processing steps:

3

20 Processing Step Temperature Time
Color Development 35°C 45 seconds

25 Bleach-fixing 35°C 45 seconds
Rinsing 1 35°C 20 seconds
Rinsing 2 35°C 20 seconds

%0 Rinsing 3 35°C 20 seconds
Rinsing 4 35°C 30 seconds
Drying 70-80°C 60 seconds

35

The rinsing solutions were used in a four-tank counter-current washing system from the above rinsing 4
to rinsing 1. Processing solutions which were used in the above steps were as follows:

40
Color Developing Solution

Compound having general formula (1) or another (see Table 2) 4 x 10 2 mol
Cheiating Agent (a compound of this invention or another) (see Table 2) 1x 10 2 mol
Benzyl alcohol (see Table 2)

Diethylene glycol (see Table 2)

Sodium sulfite 02¢g

Potassium carbonate 30g

Diethylenehydroxylamine 45¢

Sodium chloride 15¢g

Color developing agent (see Table 2) 0.01 moil

Brightening agent (UVITEX CK., made by Ciba-Geigy) 3.0 g
Water g.s. to 1000 mt

pH 10.05

45

50

55
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Bleach-fixing Solution =~ EDTA Fe(lll)NH.e2H,0 60 g
EDTAe2Nae2H,0 4g
Ammonium thiosulfate (70%) 120 mt
Sodium sulfite 16 g
Ammonium bromide 30g
Glacial acetic acid 79
Water g.s. 10 1000 m1
pH 55

Rinsing Solution
lon-exchanged water (each content of calcium and magnesium was 3 ppm or less)

On the other hand, a part of the above-mentioned color developing solution was allowed to stand in an
open system in a 1-liter beaker at 40°C for 14 days, after which it was processed by the above-mentioned
processing steps (in this case the evaporated contents were compensated).

The processing using the color deveioping solution which had been allowd to stand for 14 days
("stood" solution) would be called a stood solution test, and the processing of using the color developing
solution which had not been allowed to stand ("fresh” solution) would be called a fresh solution test.

Photographic characteristics obtained through the fresh solution test and the stood solution test are set
forth in Table 2.

The photographic characteristics were represented with 2 points of Dmin and the gradation of magenta
conceniration.

The Dmin was indicative of the minimum concentration, and the gradations denoted by the concentra-
tion change between a point of a concentration of 0.5 to a point of concentration corresponding to a point
higher on the exposure side of 0.3 in terms of logE. :

76
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Table 2
* Benzyl Compound of Fresh Stood
Color Alcohol/ general Chelating Agent solution solution
Test Develop- Diethylene formula (I) Gra- Gra- Remarks
No. ing Glycol or Other Dmin 4orion Dmin dation
Agent (mz/m2) (0.04 mol/2) (0.01 mol/y)

1 H 15/10 I-(1) Ethylene=- 0.14 0.75 0.24 0.86 Compara=-
diaminetetra-~ tive
acetic acid Example

" - I-(1) " 0.13 0.71 0.22 0.83 "
" - I-(1) Nitrilotri- 0.13 0.71 0.21 0.82 u
- acetic acid}
4 " - Triethanol (68) 0.13 0.71 0.26 0.56 "
5 E - I-(1) (68) 0.13 0.74 0.16 0.79 This
: invention

6 F - " " 0.13 0.73 0.17 0.79 "

7 G - " " 0.13 0.73 0.16 0.78 "

8 H - v . " 0.13 0.71 0.14 0.72 "

9 " 15/10 " " 0.14 0.75 0.17 0.81 "

10 " - " (4) 0.13 0.71 0.15 0.74 "
11 " - " (10} 0.13 0.71 0.15 0.73 "
12 " - " (25) 0.13 0.71 0.714 0.73 *
13 " - " (26) 0.13 0.71 0.16 0.74 "
14 " - " (48) 0.13 0.71 0.15 0.73 "
15 " - " (56) 0.13 0.71 0.16 0.73 "
16 " - " (57) 0.13 0.71 0.1% 0.75 "
17 " - " (58) 0.13 0.71 0.15 0.75 "
18 " - I-(2) (68) 0.13 0.72 0.16 0.74 "
19 " - I-(6) " 0.13 0.71 ©0.16 0.74 "
20 " - I-(9) " 0.13 0.73 0.15 0.76 "
21 " - I-(16) " 0.13 0.72 0.15 0.77 "

* Color developing agents

(E) CH.CH3;
H2N NI
2 \‘Cliz(:}is
/£H2CH3
NQ
CH,CHj;
CHg:
N/CHZCHs
“NCH,CH20H
CH3

(

F)

H:zN
(G)

H2N
(H)

}{ZIQ—<;::>>JQ
CH;

are as follows:

+H2804

+H2S504

“H250,
_CB2CHs «372H2804
NCH;CHNHSO2CHa
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According to the results shown in Table 2 regarding the samples of Test Nos. 1 to 4, the Dmin and the
gradation change over time, so that high conirast occurs. On the contrary, when the compounds of this
invention are used the photographic characteristics of the processing solutions are fairly inhibited from
changing over time (Test Nos. 5 to 21), and this effect is particularly significant in that no benzy! alcohol is
contained therein and that the color developing agent is the compound (H).

Example 3

A multi-layer color photographic paper was prepared which has such layers as hereinbelow described
on a paper laminated on both sides with polyethylene. Coating solutions were prepared as follows:

Preparation of the first layer coating solution

The same procedure as in Example 2 was repeated with the exception of using an image dye stabilizer
(Cpd) and a silver chiorobromide emuilsion containing 80.0 moi% of silver bromide and 70 g/kg of Ag.
As spectral sensitizers for the respective emuisions, the following materials were used.

78
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Blue-sensitive emulsion layer

S S
)
LG 1,

((l:qu (CH21(SOsH-N(CgoHs)3

SO3

4

(5.0 x 10" * mol per mol of a silver halide)

Green-sensitive emulsion layer

C2Hs
/@[2}—01{#‘:- H=<O O .
Cce 1;1 1;1 O
l(ll'Hz)a l(l:Hzlz
SO3 SOsH-N(CzHs)s

(4.0 x 10°% mol per mol of a silver halide)

and

0 0
+)>—CH O
O O N>_ =<N O
1 1
~ (CHz)¢ (CHz2l

1 1
SO3 SOsH'N(Csz\g

5

(7.0 x 10" ° mol per mol of a silver halide)
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Red-sensitive emulsion layer

The same compounds as Example 2 were used.

Further, 1-(5-methylureidophenyl)-5-mercaptotetrazole was added to the blue-sensitive emuls:on layer,
the green -sensitive emulsuon layer, and the red-sensitive emuision layer in amounts of 4.0 x 10" mol, 3.0 x
10"° mol and 1.0 x 10" ° mol per mol of a silver halide, respectively.

Furthermore, 4-hydroxy-6-methyl-1,3,3a,7-tetrazaindene was added fo the blue-sensitive emulsion layer
and the green-sensitive emulsion layer in amounts of 1.2 x 10 “2mol and 1.1 x 10”2 mol per mol of a silver
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halide, respectively.

The following dyes were added to the emuision layers to prevent irradiation:

HO (JI-‘I
HOCHZCHZNCTCH -CH=CH / CNCH2,CH20H
N
HO N
CHz CHz

and

HO OH
HOCHchzll\Ig CH—CH=CH—CH=CH/ : (l.l,IIICH2CH20H
QO N)\I

CH, CH,

Compgsition of Layers

The composition of each layer is shown below. The figures represent coating amounts (g/m2). The

@/SO3N3 @/SO?.NZ

coating amount of each silver halide emulsion is represented in terms of silver.

Supporting Base

Same as Example 2

First Layer : Blue-sensitive layer
Gelatin 1.83
Yellow coupler (ExY) 0.83
Image dye stabilizer (Cpd-1)
Solvent (Solv-1) 0.35

Silver halide emulsion (Br: 80%) 0.26

0.19

80

SOz Na

[

O

£Y
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Second Layer : Color mix inhibiting layer

Same as Example 2

Third Layer : Green-sensitive layer  Silver halide emulsion (Br: 80%)
Gelatin 1.79
Image dye stabilizer (Cpd-3) 0.20
Image dye stabilizer (Cpd-4) 0.01
Solvent (Solv-2) 0.65

Fourth Layer : UV absorbing layer

Same as Example 2

Fifth Layer . Red-sensitive layer  Silver halide emulsion (Br: 70%)
Gelatin 1.34
Cyan coupler (ExC) 0.34
Image dye stabilizer (Cpd-6) 0.17
Polymer (Cpd-7) 0.40
Solvent (Solv-4) 0.23
Sixth Layer : UV absorbing layer

Same as Example 2

Seventh Layer : Protective layer

Same as Example 2

81

0.16
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Same as Example 2
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(ExM) Magenta coupler

N\
CH3s

NHSO2

(ExC) Cyan coupler

ce

OH
NHCOCHO
I

Csz C 2HS

(Cpd-1) Image dye stabilizer, (Cpd-2) Color mix inhibitor and (Cpd-3) Image dye stabilizer

Same as Example 2

(Cpd-4)

ce

OCH2CH20C 2Hs

OCgHi7

CsHyy (1)

Image dye stabilizer

CisHs,

82

OH

OH

CsHji(t)

SO3Na

CgH]_'I(t)

(_&‘
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(Cpd-5) Color mix inhibitor, (Cpd-6) Image dye stabilizer, (Cpd-7) Polymer, (UV-1) UV absorbent and (Solv-
1) Solvent

Same as Example 2

Same as Example 2

(Solv-2) Solvent

10

?sz - CHj
0=P-<OCH2CHC +H 9>3 and O=P{O >3

15

(mixture in volume ratio of 2:1)

20
(Solv-3) Solvent and (Solv-4) Solvent

Same as Example 2
After exposed to light imagewise, the above-mentioned photographic material was subjected to a
25 running test, altering the composition of the color developing solution and replenisher amount of the rinsing
solution, until the color developing solution twice as much as the volume of a tank had been replenished.

_ Replenisher
20 Processing Amount
Step Temp. Time (me/m?)
Color development 38°C 1 min 40 sec 290
" Bleach-fix 30-40°C 1 min 150
Rinsing 1 30-34°C 20 sec -
Rinsing 2 30-34°C 20 sec -
N Rinsing 3 30-34°C 20 sec see Table 3
Drying 70-80°C 50 sec -

s A 3-tank counter flow washing system from

the above rinsing 3 to rinsing 1 was employed.

The feed of the above-mentioned bath was 30 m! per square meter of the photographic material.
s0 Composition of each processing solution was as follows:

55
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Color Developing Solution

Tank solution Replenisher

Chelating agent (see Table 3) 1%x 102 ml 1x 1072 mol
Additive (a compound of general

formula (I) or another) 4x 1072 mol 4 x 1072 mol
Potassium bromide 0.5 g -
Potassium carbonate 30 g 30 g
N-Ethyl-N-(g-methanesulfonamido-

ethyl)=-3-methyl-4-~amino-

aniline sulfate 5.5 g 7.5 g
Hydroxylamine sulfate 3.0 g 4.7 g
Fluorescent brightening agent

(UVITEX CK., made by

Ciba-Geigy) 2.0 g 4.0 g
Water g.s. to 1000 mg 1000 mg
pH (25°C) ' 10.25 10.60

Bleach-fixing Solution

Tank solution Replenisher

Water 400 m¢ 400 mg
Ammonium thiosulfate (70%) 7 200 m2 400 m¢
Sodium sulfite 204 40 g

Iron (III) ammonium ethylene-
diaminetetraacetate ' 60 g " 120 g

Disodium ethylenediamine-

tetraacetate 10 g 20 g
Water g.s. to 1000 my 1000 m¢
pH (25°C) 7.00 6.30

84
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lon-exchanged water (each content of calcium and magnesium was 3 ppm or less)

In the above-mentioned processing, measurements were made by a Macbeth illuminometer to obtain
values of Dmin in the respective processing steps, values of the Dmin after standing at 60°C at 70% RH for
1 month, and the concentration drop of magenta after standing under a xenon arc of 80,000 lux for 15 days.
The results are set forth in Table 3.

Table 3
Replenisher Amount Dmin Dmin Density
of Rinsing Just after after elapse of
solution _processing of time Magenta
Test Ratioc to Chelating Additive Remarks (at
No. (mz/mz) Carried-over Agent B G R B G R D=20)
Amount
1 12 0.4 (68) Tri=- Com~ 0.25 0.20 0.16 0.41 0.29 0.24 1.40
ethanol- parative
amine Example
2 300 10 (68) " " 0.18 0.17 0.15 0.33 0.26 0.23 1.49
3 300 10 (68) Poly- " 0.19 0.17 0.14 0.34 0.26 0.21 1.51
ethylene-
imine
4 300 10 Ethylene- 1=(1) " 0.20 0.19 0.15 0.35 0.25 0.22 1.50
diamine-
tetraacetic
acid
5 300 10 Nitrilo- 1=(1) " 0.19 0.18 0.14 0.35 0.25 0.21 1.50
triacetic
acid ]
6 300 10 Ethylene- 1=(1) " 0.18 0.16 0.14 0.36 0.24 0.22 1.50
triamine-
hexaacetic
acid
7 3000 100 (68) Tri=- " 0.17 0.16 0.13 0.35 0.25 0.21 1.45
ethanol-
amine
8 12 0.4 (68) 1=(1) This 0.14 0.15 0.12 0.27 0.20 0.15 1.65
in=-
vention
9 90 3 " " " 0.12 0.13 0.10 0.23 0.19 0.714 1.85
10 300 10 " " " 0.11 0.13 0.10 0.22 0.18 0.13 1.90
11 600 20 " " " 0.10 0.13 0.10 0.22 0.18 0.13 1.91
12 1200 40 " " " 0.10 0.13 0,10 0.22 0.18 0,13 1.85
13 3000 100 " " " 0.10 0.13 0.10 0.22 0,18 0.13 1.70
14 90 3 (57) " " 0.11 0.13 0.10 0.23 0.19 0.14 1.81
15 300 10 " " " 0.11 0.13 0.10 0.23 0.18 0.14 1.81
16 600 20 " " " 0.11 0.13 0.10 0.23 0.18 0.14 1.83
17 90 3 " 1=(2) " 0.11 0.14 0.10 0.24 0.19 0.14 1.83
18 300 10 " " " 0.11 0.14 0.10 0.23 0.18 0.14 1.80
19 600 20 " " " 0.11 0.14 0.10 0.23 0.18 0.14 1.80

55

According to this invention, there can be obtained the preferable results that stains on the samples are
imperceptible after the processing and after a predetermined period of standing, and the light stability of the
magenta is improved noticeably as long as the amount of the replenished rinsing solution is within a range
of 3 to 40 times as much as its feed.

85



10

15

20

25

30

35

40

45

50

55

0 279 464

Example 4

As shown in Table B, each paper, to both surfaces of which polyethylene films had been laminated and
which had been subjected to corona discharge processing, was coated in turn with the first layer (bottom
layer) to the seventh layer (top layer) in order to form photographic paper samples. A coating solution of
each layer was prepared by the following procedure. In this connection structural formulae and others of the
couplers, dye stabilizers and the like used in the coating solutions will be described hereinafter.

The coating solution of the first layer was prepared as follows: Six hundred milliliters of ethyl acetate as
a co-solvent was added to a mixture of 200 g of a yellow coupler, 93.3 g of a color mix inhibitor (r), 10 g of
a high-boiling solvent (p), and 5 g of a solvent (g), and the mixture was then heated to 60°C to dissolve the
respective components. Afterward the mixture was added to 3,300 m{ of a 5% aqueous gelatin solution
containing 330 mt of a 5% aqueous solution of Alkanol B (irade name, alkyinaphthalene- sulfonate, Du
Pont). Next this solution was emulsified by the use of a colloid mill to prepare a coupler dispersion. From
this dispersion ethyl acetate was distilled off, and the dispersion was further added to 1,400 g of an
emulsion containing, in addition to 96.7 g of Ag and 170 g of gelatin, a sensitizing dye for a blue-sensitive
emulsion layer and 1-methyl-2-mercapto-5-acetylamino-1,3,4-triazole. Moreover, 2,600 g of a 10% aqueous
gelatin solution was added thereto, thus preparing a coating solution. Coating solutions for the second to the
seventh layers were prepared in accordance with the compositions shown in Table B in the same manner
as for the first layer.

The cyan couplers for the fifth layer, however, are shown in the following Table 4, in order to prepare
photographic papers.

86

%



0279 464

Table B

Layer

Main Component

Seventh Layer

(protective layer) Gelatain 600 mg/m?
Sixth Layer UV Absorbent (n) 260 mg/m?
(UV absorbing layer) UV Absorbent (o) 70 mg/m?
Solvent (p) 300 mg/m?
Solvent (q) 100 mg/m?
Gelatin 700 mg/m?

Fifth Layer
(red-sensitive layer)

Silver Chlorobromide Emulsion (silver bromide 70 mol%) 210
Cyan Coupler (See Table 4)

5 x 107" mol/m?

Discoleoration Inhibitor (r) 250 mg/m?
Solvent (p) 160 mg/m?
Solvent (q) 100 mg/m?
Gelatin 1800 mg/m?
Fourth Layer Color Mix Inhibitor (s) 65 mg/m?
(color mix inhibiting UV Absorbent (n) 450 mg/m?
layer) UV Absorbent (o) 230 mg/m?
Solvent (p) 50 mg/m?
Solvent (q) 50 mg/m?
Gelatin 1700 mg/m?
Third Layer Silver Chlorobromide Emulsion (silver bromide 305 mg/m?
(green-sensitive 75 mol%)
layer) Magenta Coupler 670 mg/m?
Discoloration Inhibitor (t) 150 mg/m?
Discoloration Inhibitor (u) 10 mg/m?
Solvent (p) 200 mg/m?
Solvent (q) 10 mg/m?
Gelatin 1400 mg/m?

Second Layer

Silver Bromide Emulsion (no after-ripening, grain

(discoloration diameter 0.05 microns) Silver : 10 mg/m?

inhibiting layer) Discoloration Inhibitor (s) 55 mg/m?
Solvent (p) 30 mg/m?
Solvent (q) 15 mg/m?
Gelatin 800 mg/m?

First Layer Silver chlorobromide Emulsion (silver bromide 290 mg/m?

(blue-sensitive 80 mol%)

layer) Yellow Coupler 600 mg/m?
Discoloration Inhibitor (r) 280 mg/m?
Solvent (p) 30 mg/m?
Solvent (q) 15 mg/m?
Gelatin 1800 mg/m?

Base Paper both surfaces. of which were laminated with polyethylene

In this example the following compounds were used.

UV Absorber (n):

55
UV Absorber (o):

2-(2-Hydroxy-3,5-di-tert-amylphenyl)benzotriazoie

2-(2-Hydroxy-3,5-di-tert-butylphenyl)benzotriazole

Solvent (p):
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Di(2-ethylhexyl)phthalate
Solvent (q):
Dibutylphthalate
Discoloration Inhibitor {r):
2,5-Di-tert-amylphenyl-3,5-di-tert-butylhydroxybenzoate
Color Mixing Inhibitor (s):
2,5-Di-tert-octylhydroquinone
Discoloration Inhibitor (t):
1,4-Di-tert-amyl-2,5-dioctyloxybenzene
Discoloration Inhibitor (u):
2,2-Methylenebis(4-methyl-6-tert-butylphenol)
Further the following compounds were used as sensitizing dyes for the respective emuision layers.
Blue-sensitive Emulsion Layer: .
Anhydro-5-methoxy-5"-methyl-3,3"-disulfopropylselenacyanin hydroxide
Green-sensitive Emulsion Layer:
Anhydro-8-ethyl-5,5-diphenyl-3,3"-disulfoethyloxacarbocyanin hydroxide
Red-sensitive Emulsion Layer: :
3,3"-Diethyl-5-methoxy-9,9-(2,2-dimethyi-1,3-propano)thiadicarbocyanine iodide
The following compounds were used as stabilizers for the respective emulsion layers.
1-Methyl-2-mercapto-5-acetylamino-1,3,4-iriazole
The following compounds were used as irradiation preventing dyes.
4-(3-Carboxy-5-hydroxy-4-(3-(3-carboxy-5-oxo-1-(4-sulfonatephenyl)-2-pyrazoline-4-iridene)-1 -propenyl)-1-
pyrazolyl)benzenesuifonate-dipotassium salt and
N,N'-(4,8-dihydroxy-8,10-dioxo-3,7-disulfonateanthracene-1,5-diyl)bis(aminomethane sulfonate)-tetrasodium
salt.
1,2-Bis(vinylsulfonyl)ethane was used as a hardening agent.
The following compounds were used as couplers.

Yellow Coupler

CHs ¢
1
CH3—C—COC‘:HCONH CsHii ()
1
CH
N NHCO(CH,)3s0 CsHys(0)

G

4]

]
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Magenta Coupler

Ci18H3z7 -

0

_{N

LY ct
0

Cyan Coupler

See Table 4.

The thus-prepared multi-layer color photographic papers were exposed through an optical wedge and

then processed through the following steps:

Processing Step Time
-Color Development 3 min 30 sec
Bleach-fixing 1 min 30 sec
Rinsing (3-tank cascade) 3 min
Drying " 1 min

The following processing solutions were used in these steps.

89

Temp.
38°C
33°C
30°C

80°C
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Color Developing Solution

Water
Sodium sulfite

Hydroxylamine.sulfate

Chelating agent 2 x 10

Potassium bromide

800 my
see Table 4
3.0 g

2 mol

Additive A (a compound of general formula (I)

or another)

Potassium carbonate

see Table 4

30 g
3-Methyl-4-amino-N-ethyl-N~{[g~- (methane~
sulfonamide;ethyl]-aniline sulfate 5.5 g
Fluorescent brightening agent (4,4'-diamino-
stilbene series) 1.0 g
Water dg.s. to 1000 me
pH 10.10 (with KOH)
Bleach-fixing Solution
Ammonium thiosulfate (70%) 150 my
Sodium sulfite 15 g
Ethylenediamine iron (III) ammonium 60 g
Ethylenediaminetetraacetic acid 10 g
Fluorescent brightening agent (4,4'-diamino-
stilbene series) 1.0 g
2—Mercapto-5-amino—é,4—thiadiazole 1.0 g
Water g.s. to 1000 mg
pH | 7 7.0 (with ammonia water)

90
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Rinsing Solution

5—Chloro-2-methyl-4—isothiazoline;3-one 40 mg
2-Methyl-4-isothiazoline-3-0ne 10 mg
2-0Octyl-4-isothiazoline-3-one 10 mg
Bismuth chloride (40%) 0.5 g
Nitro-N,N,N-trimethylenephosphonic acid (40%) 1.0 g .

1-Hydroxyethylidene-1,1-diphosphonic acid (60%) 2.5 g

Fluorescent brightening agent (4,4'-diamino-

stilbene series) - 1.0 g
Ammonia water (26%) 2.0 my
Water g.s. to 1000 my
pH 7.5 (with KOH)

In the above processing gradation and Dmin of the cyan were measured in the same manner as in
Example 2 for a fresh solution of the color developing solution and a stood solution prepared by allowing
part of the color developing solution to stand at 40°C for 14 days.

The increased Dmin and gradation of the stood solution o the fresh solution are set forth in Table 4.
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Table 4
Change of
Test Cyan Sodium Chelating Additive A Photographic
No. Coupler Sulfite Agent Characteristic Remarks
4 x 10" %mol) ) ma
( Dmin Gradation
1 c-9 1.8 Diethylene- 1=(1) +0.05 +0.20 Compara-
triamine- . tive -
hexaacetic Example
acid
2 C-1 1.8 " " +0.05 +0.19 "
3 C-9 0 " " +0.06 +0.13 "
4 c-1 0 (68) Triethanolamine +0.06 +0.14 "
5 c-9 0 " Polyethylene- +0.06 +0,14 "
imine
6 Coupler-A* 1.8 " 1-(1) +0.04 +0.10 This
. invention
7 Coupler-B* 1.8 v " +0.04 +0.10 *
8 c-9 1.8 " " 0 +0,09 "
9 c-1 1.8 " " "0 +0.08 o
10 Coupler=-A* 0 " " +0.03 +0.04 "
11 Coupler-B* 0 " " +0.03 +0,05 "
12 Cc-9 0 " " o] +0.01 "
13 Cc-1 0 u " 0 +0,01 "
14 Coupler—-A* 0 (57) " +0.03 +0.06 "
15 c-9 0 " " + 0 +0.02 "
16 c-1 ) " " 0 +0.02 "
17 Cc-1 0.5 " " o] +0, 06 "
18 C-1 1.0 " " +0.01 +0.06 "
19 - C-1 1.8 " " +0.01 +0.09 "

* Cyan Coupler:

OH 7
v NHCOCH 0@051«111&)
Me

CsHy(t)

L NHC OCHO Can (t

t
: C5H1 1(t)

As is apparent from the resulis in Table 4 regarding the developing solution allowed to stand for 14
days in Test Nos. 6 to 18, variations in the gradation and the Dmin are smaller than in Test Nos. 1 to 5. It
can therefore be stated that the developing solutions in Test Nos. 6 to 18 are excellent in photographic
stability. In particular, in Test Nos. 8, 9, 12, 13, 15, 16, 17, 18, and 19, in which C-9 and C-1 are used as the
cyan couplers, and in Test Nos. 10 to 17 in which concentration of sulfurous acid in the developmg
solutions is low, it is appreciated that photographic stability is more stabilized.
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Example 5

The same procedure as in No. 13 of Example 4 was repeated with the exception that chelating agents
(3). (10), (13), (25), (26), (28), (49), (58), and (65) were combined with additives 1-(1), 1-(2), 1-(6), 1-(7), 1-
(11) and 1-(16), such that excellent photographic characteristics were obtained, as in No. 13 of Example 4.

ExamEIe §

The same procedure as in Test Nos. 1 to 21 of Example 2 was repeated with the exception that the
following color photographic papers were used instead, and the results in Test Nos. 5 to 21 were. indicative
that the change in photographic characteristics regarding this invention were advantageously small.

Multi-layer color photographic papers were prepared by forming the following layer structures on each
paper base that had been laminated on both sides with polyethylene. Coating solutions were prepared by
mixing emulsions, various chemicals and coupler emuisions with one another, followed by dissolving, as
follows:

Preparation of Coupler Emulsion

Yellow coupler emulsion was prepared in the same procedure of Example 2.
In like manner, emulsions for magenta, cyan and intermediate layers were prepared. The respective
emulsions used here were prepared as followed:
(ExY) : Yellow coupler
same as Example 2
(ExM-1) : Magenta coupier
Same as Example 2
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(ExC-1) : Cyan coupler

CqHs
OH _ l 4CH
co-CHO 5511
- NHCO
CHa > ('t)CSHU
ct

(ExC-2) : Cyan coupler

(#)CsHi1

(Cpd-1) : Image dye stabilizer, (Cpd-2) : Color mix inhibitor, (Cpd 3) : image dye stabilizer, (Cpd-4) :

dye stabilizer and (Cpd-5) : Color mix inhibitor
Same as Example 2

ce
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(de?é) : Image dye stabilizer

6a - 6b

OH ' ' OH
N {
P Oy
CH2CH,CO0CgH, ¢ (Ho®)
6¢c
N\ .OH
@l/l\l C4Ho(sec)
N
C Hq(®)

(mixture in weight ratio of 6a : 6b : 6¢c = 5

(Cpd-7) : Polymer

Same as Example 2
(UV-1) : UV absorber

Mixture in weight ratio of 6a : 6b : 6¢c = 2 : 9 : 8 shown in (Cpd-6)
(Solv-1) : Solvent

Same as Example 2
(Solv-2) : Solvent

0=P-£0O—CH, (iso) } .
(Solv-3) : Soivent, and (Solv-4) : Solvent

Same as Exampie 2

The following dye was added to prevent the respective emulsion layers for irradiation.
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Red-sensitive emulsion layer : Dye-R

RO :
i ll l

HOCH. CHzNC—”——XCH f’H—CEDW——VC NCH,CH,0H
N_
N0 HO/\N
CHz Hz
SOaNa SO3N3

wherein n = 2

Green-sensitive emulsion layer
Same as Dye-R, butn = 1

To the red-sensitive emulsion layer, the fo!lowmg compound was added in amount of 2.6 x 10 ~3 mol
per of a silver halide.

Emulsions used in this Example were as follows:

Blue-sensitive emulsion: A monodisperse cubic silver halide emulsion (containing KirCis and 1,3-
dimethylimidazoline-2-thione) having an average grain size of 1.1 um and a coefficient of variation (a value
obtained by dividing the standard deviation by the average grain size = s/d) of 0.10 was prepared in the
usual way. To 1.0 kg of the thus-prepared emulsion was added 26 m1 of a 0.6 % solution of a blue spectral
sensitization dye (S-1), and an emuision of 0.05 um silver bromide fine grains was further added thereto in
a ratio of 0-5 mol% with respect to the host silver chloride emulsion. After ripening, sodium thiosulfate was
added thereto and optimum chemical sensitization was then achieved, and a stabilizer (Stb-1) was added
thereto in a proportion of 10" * mol per mol of Ag in order to prepare a blue-sensitive emulsion.

Green-sensitive Emulsion: Silver chloride grains containing K.lrCt, and 1,3-dimethylimidazoline-2-thione
were prepared in the usual way, and a sensitizing dye (S-2) was added thereto in a ratio of 4 x 10 * mol per
mol of Ag. KBr was further added thereto, and after ripening, sodium thiosulfate was added thereto and
optimum chemical sensitization was then achieved. A stabilizer (Stb-1) was added thereto in a ratio of 5 x
10" * mol per mol of Ag in order to prepare a monodisperse cubic silver chloride emulsion having an
average grain size of 0.48 um and a coefficient of variation of 0.10.

Red-sensitive Emulsion: The same procedure as for the green-sensitive emulsion was repeated with the
exception that a sensitizing dye (8-3) was substituted for (8-2) in a ratio of 1.5 x 10™* mol per mol of Ag, in
order to prepare a red-sensitive emulsion.

The following compounds were used in this Example:

96
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(S-1) : Sensitizing dye

@ eate ]2

ct ‘
((l:H2)3 (CHZ)a
S0sK San

(S-2) : Sensitizing dye

(S-3) : Sensitizing dye

CH3; CHj,

@}@H@Q

sz Csz

[©

(Stb-1) : Stabilizer

SH HCONHCH;

Composition of layers

Composition of the respective layers in the sample were as follows. Figures represent coating amounts
(g/m?2). The amount of each silver halide emulsion was represented by a coating amount in terms of silver.
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Supporting base

Same as Example 2

First layer : Blue-sensitive layer  Silver halide emulsion 0.30
Gelatin 1.86
Yellow coupler (ExY) 0.82
Image dye stabilizer (Cpd-1) 0.19
Solvent (Soiv-1) 0.35

Second layer : Color mix inhibitor

Same as Example 2

Third layer : Green-sensitive layer  Silver halide emulsion 0.36
Gelatin 1.24
Magenta coupler (ExM-1) 0.31
image dye stabilizer (Cpd-3) 0.25
Image dye stabilizer (Cpd-4) 0.12
Solvent (Solv-2) 0.42

Fourth layer : UV absorbing layer  Gelatin 1.58
UV absorber (UV-1) 0.62
Color mix inhibitor (Cpd-5) 0.05
Solvent (Solv-3) 0.24

Fifth layer : red-sensitive layer  Silver halide emulsion 0.23
Gelatin 1.34
Cyan coupler (mixture in a ratio 1 : 1 of ExC-1 and ExC-2) 0.34
Image dye stabilizer (Cpd-6) 0.17
Polymer (Cpd-7) 0.40
Solvent (Solv-4) 0.23

Sixth layer : UV absorbing layer  Gelatin 0.53
UV absorber (UV-1) 0.21
Solvent (Solv-3) 0.08

Seventh layer : Protective layer

Same as Example 2

1-Oxy 3,5-dichloro-s-triazine sodium salt was used as a hardening agent for each layer. .

Example 7

A multi-fayer color photographic paper was prepared which has such layers as hereinbelow described
on a paper Iaminatedr on both sides with polyethylene. Coating solutions were prepared as follows:

98
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Preparation of the first layer coating solution

To a mixture of 10.2 g yellow coupler (ExY-1), 8.1g of yellow coupler (ExY-2) and 4.4 g of a image dye
stabilizer (Cpd-12), 27.2 m1 of ethyl acetate and 7.7 mt (8.0 g) of high boiling solvent (Solv-5) were added,
and they were dissolved. The resulting solution was emulsified and dispersed in 185 m{ of 10% aqueous
gelatin solution containing 8 m{ of a 10% solution of sodium dodecylbenzensuifonate. Each of the under-
mentioned emulsions EM1 and EM2 was mixed with the above-obtained emusified and dispersed solution
and dissolved, and the concentration of gelatin in the mixture was adjusted so as to obtain the composition
shown below, thereby preparing the first coating solution. The second to the seventh layer coating solutions
were prepared in the same maner as the first coating solution. As a gelatin hardner for the respective
layers, the sodium salt of 1-oxy-3,5-dichloro-2-triazine was used. As a thickener, a compound (Cpd-2) was
used.

Compositions of layers

The composition of each layer is shown below. Each ingredient is indicated in g/m2 of a coating
amount, but the coating amount of silver halide is shown in g/m2 in terms of silver.

Supporting Base

Polyethylene laminated paper (a white pigment, TiO, and a bluish dye, ultramarine, were included in the
first layer side of the polysthylene film laminated).

First layer : Blue-sensitive layer Monodisperse silver chiorobromide emulsion (EM1) spectral-sensitized
by sensitizing dye (ExS-1) 0.13
Monodisperse silver chlorobromide emulsion (EM2) spectral-sensitized by sensitizing dye (ExS-1)

0.13

Gelatin 1.86

Yellow coupler (ExY-1) 0.44

Yellow coupler (ExY-2) 0.39

image dye stabilizer (Cpd-12) 0.19

Solvent (Solv-5) 0.35

Second layer : Color mix preventing layer  Gelatin 0.99
Color mix inhibitor (Cpd-7) 0.08

Third layer : Green-sensitive emulsion layer ~ Monodisperse silver chiorobromide emulsion (EM3) spectral-
sensitized by sensitizing dye (ExS-2,-3) 0.05

Monodisperse silver chlorobromide emulsion (EM4) spectral-sensitized by sensitizing dye (ExS-2,-3)
0.1

Gelatin 1.80

Magenta coupler (ExM-1) 0.39

Image dye stabilizer (Cpd-4) 0.20

Image dye stabilizer (Cpd-5) 0.20

Image dye stabilizer (Cpd-8) 0.02

Solvent (Solv-2) 0.12

Solvent (Solv-3) 0.25
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Fourth layer : UV absorving layer  Gelatin 1.60
UV absorbent (Cpd-7/Cpd-8/Cpd-9 = 3/2/6 in wt. ratio) 0.70
Color mix inhibitor (Cpd-10) 0.05
Solvent (Solv-4) 0.27

Fifth layer : Red-sensitive emulsion layer Monodisperse silver chlorobromide emulsion (EM5) spectral-
sensitized by sensitizing dye (ExS-4,-5) 0.07
Monodisperse silver chlorobromide emulsion (EM6) spectral-sensitized by sensitizing dye (ExS-4,-5)

0.16 &
Gelatin 0.92
Cyan coupler (ExC-1) 0.32
Image dye stabilizer (Cpd-8/Cpd-9/Cpd-12 = 3/4/2 in wt. ratio) 0.17 »
Polymer for dispersion (Cpd-11)  0.28 =
Solvent (Solv-2)  0.20
Sixth layer : UV absorbing layer  Gelatin 0.54
UV absorbent (Cpd-7/Cpd-8/Cpd-12) = 1/5/3 in wt. ratio) 0.21
Solvent (Soiv-2) 0.08
Seventh layer : Protective layer  Gelatin 1.33
Acryl-modified copolymer of poly(vinyl aicohol) (modification degree : 17%) 0.17
Liquid paraffin 0.03
For preventiﬁg irradiation, the dyes (Cpd-13 and -14) were used.
In addition, Alkanol XC (tradename, made by Dupont) and sodium alkylenzenesulfonate were used as
auxiliary agents for emulsification and dispersion, and succinate ester and Magnefac F-120 (iradename,
made by Dainippon Ink) were added as coating aids to each layer. Further, Cpd-15 and Cpd-16 were used
as stabilizers for the layers containing silver halide.
The silver halide emulsion used in this Example were as follows:
Emulsion Grain size Br Content Fluctuation
(um) : (mol %) coefficient
EM1 1.0 80 0.08
EM2 0.75 80 0.07 )
EM3 0.5 83 0.09 2
EM4 0.4 83 0.10
EM5 0.5 73 ' 0.09

EM6 0.4 73 . . 0.10
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Ce

Oi I CH3

CHj

CL

(CﬂﬂscOCHCONH~<:} :
‘ NHCO?HO

C2Hs Comyy ¢

(CHQ3COCHCONH~<:2
NHCOCHO

O§( Io

H,

See Table 5

C2Hs
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ExC-1
3
OH
Ct NHCOC;3Hz7(n)
CH3CH:
Ct
ExS—l
—cn— XL
Cﬂ/©:@/ CL
(CH2)4S502 ($Hz)4
SO3HN(C2Hs):
ExS—-2
0 C2Hs
/©:G>—CH=C—CH=< @
WSy L &
(CHz2)s Sose (C!:HZ)z
SOsNH(CzH5)3
®
ExS-3

(o

—-2/
s e
(CHz)(505° H2)4

SOsHN(Csz)s
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ExS—-4

CH3 CH3
S S
@@ > CH=E§L cu={ ]@
N N
l

ézﬁg © C2Hs

ExS—-5
( )
ooy et
N_N SOsH
Y
g
N /2
Cpd-1
(t)C.Hs CHs cp, o
T
HO CH, c+-CO N—CCH=CH;
(t)C¢Hg A CH; CHs \
Cpd-2
—{CH;—CHY—

SG3K
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Cpd-3
OH
CgHi7 (sec)_
(sec)C8H17
OH
Cpd—4 |
CHs CHj;
H,0
Colr @. 0CsHy
C3H;0 O .
. H 0C3Hy
CH3 CHs
Cpd-5
?2H$
C(HgCHCH,0CO
)
N
Cpd—6 CsHy(t)
CONH(CH3)30 CsHiy(t)
NaSO,
CONH(CHz)aO CsHy; (t)
CsH,;(t)
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OCjHaz(n)
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OH C Hsl(t)

oY

C4Hg(t)

OH
ce N
a
N/

C(Hy(t)

OH CHyg (sec)

SORE

C¢Hylt)

OH
CgH;7(t)

(t)CgH;7
OH
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Cpd—-11
&
—écnz—clm—)-,— (n=100~1000)
CONHC (Hqlt) x
Cpd—-12
OH CHglt)
Ce N
Ky
N7 |
CH2CH2COOCgH;;
‘Solv -1 piputyl phthalate
Solv -2 Tricresyl phosphate
2
Solv -3 Trioctyl phosphate
b 3
Solv -4 Trinonyl phosphate
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Cpd-13
HsCzOOCT—iCH—CH=CH—CH=CH T COOC2Hs
N [
“N7T0 HO" N7
| |
CH. CH:
S03K A e SO3K
de—14
s it
HOCH,CH,NC CH—-CH=CH-CH=CH CNCH,CH,0H
N’ S 2/ "N
“N7T0 HO “N“
| n
CH, CH;
@,SO;;Na @rsosNa
Cpd-—15

HOCH CHzNC CH-CH=CH CNCHz CH;OH
N ; . 2 N

CHZ CHz

©/303Na @, SO3Na

Cpd-16

4N
OH

Next, samples of color photographic paper were prepared by changing the magenta coupler. The

details of the samples are shown in Table 5.
Each of the thus prepared samples were subjected to a exposure through an optical wedge and then to
a processing procedure described hereinbelow.
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Processing procedure:

tank of washing (@) .

Nitolirotriacetic acid 20g
Benzyl alcohol See Table 5
Diethylene glycol See Table 5
Sodium sulfite See Table 5

Potassium bromide 0549
Potassium carbonate 30g
Hydroxylaminesulfonate 3.0g
Water to make 1000 m1

pH.(at 25° C)  10.20

Bleach-fixing Solution Water 400 ml

Step Temp. (" C) Time
Color developing 38 1 min. 40 sec.
Bleach-fixing 30 - 34 1.min. 3
Water washing @ 30 - 34 20 sec. .
Water washing @) 30 - 34 20 sec.
Water washing (3) 30 - 34 20 sec.
Drying 70 - 80 50 sec.
Water washing steps were carried out in a three-tank cascade mode from tank of washing @ toward
The compositions of the processing solution were as follows:
Color Developing Solution ~ Water 800 m1
Diethylenetriaminepentaacetate 10g
1-Hydroxyethylidene-1,1-diphosphonic acid (60 %) 20g
Compound A of this invention See Table 5
Compound B of this invention See Table 5
 N-Ethyl-N-(8-methanesulfonamidosthy!)-3-methyl-4-aminoaniline sulfonate 559
Brightening agent (UVITEX, tradename, made by Ciba-Geigy)
¥
Ammonium thiosulfate (70% solution) 200 mi %

Sodium sulfite 209

Ammonium iron (lll) ethylenediaminetetraacetate 60 g

Disodium ethylenediaminetetraacetate 10g¢g

Water to make 1000 m1
pH (at 25°C) 7.00

Washing Water
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lon-exchanged water (each content of calcium and magnesium was 3 ppm or less)

On the other hand, a part of the above-mentioned color developing solution was allowed to stand in an
open system in a 1-liter beaker at 30°C for 30 days, after which it was used in the above-mentioned
processing steps for the color photographic samples (in this case the evaporated contents of the solution
were compensated).

The processing using the color developing solution which had been allowed to stand for 30 days
("stood" solution) would be called a stood solution test, and the processing of using the color developing
solution which had not been allowed to stand ("fresh™ solution) would be called a fresh solution test.

Photographic characteristics of each sample obtained through the fresh solution test and the stood
solution test are set forth in Table 5.

The photographic characteristics were represented with two points of Dmin and the gradation of
magenta concentration. The Dmin was indicative of the minimum concentration, and the gradations denoted
by the concentration change between a point of a concentration of 0.5 to a point of concentration
corrgsponding to a point higher on the exposure side of 0.3 in terms of logE.
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L2 &)
Table 6§
. : , Fresh Stood
Test zmmm:nmmv Additive in color Developing Solution Solution Solution
No. Coupler *3) Remarks
Compound A [Compound B Benzyl Diethylene Sodium Gra- Gra-
or Other , >Hoo:ow\\\\ Glycol Suifite Dmin dation | Dmin dation
(0.04mo1/2)[(0.03mol/L) | (m&/%) (mi/%) (mol/1)
1 M-a Trietha- B-1 *1) 0.12 0.74 | 0.19 0.80 Comparative
nolamine Example
2 M-b " " —————— 0.12 0.72 0.18 0.79 "
3 M-c " " — e 0.12 0.72 0.18 0.81 "
4 M-57 " " e 0.12 0.72 0.18 0.79 "
5 M-43 " " 0:.12 0.74 1 0.18 0.81 "
6 M-42 " " 0.12 0.73 0.19 0.81 "
7 M-37 " " 0.12 0.74 0.19 0.82 "
8 " I-1 " 10 / 10 0.13 0.77 0.14 0.81 This
Invention
9 " " " 5/ 10 0.12 0.76 0.13 0.79 "
10 " " " 1.5 x 1072 0.12 0.67 0.13 0.71 "
11 " " " 0.5 x 1072 0.12 0.69 0.12 0.72 "
12 " " " 0.12 0.72 0.12 0.72 "
13 y 1-2 " e 0.12 0.71 | 0.13 0.71 "
14 " 1-3 " e 0.12 0.73 0.13 0.74 "
15 " I-1 " ———— 0.12 0.73 0.12 0.74 i
16 v I-2 " e 0.12 0.71 0.13 0.73 "
17 M-42 1-1 " —_—_— ——e 0.12 0.78 0.13 0.79 "
18 " I-2 " —_— _— 0.12 0.77 0.13 0.78 "
19 M-43 I-1 " —_—_— e 0.12 0.75 0.13 0.76 !
20 " I-2 " _— —_— 0.12 0.79 0.12 0.79 "
21 " I-1 B-3 ——— — 0.12 0.74 0.12 0.7h4 "
22 " " B-5 ——— —_— 0.12 0.72 0.12 0.75 "
23 " " B-7 —_——— —— 0.12 0.72 0.13 0.74 "
© S 2 8 ] 8 8 3 g B 3
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Table 5 (continued)
.2) Fresh Stood
Test Magenta Additive in color Developing Solution Solution Solution
No. Coupler "3) Remark
MMBWMM”M A Compound B Mm:nﬂwv \ Mwna:vﬁo:a Sodium Gra- Gra- emarke
coho ycol Sulfite Dmin datio Dmi
(0.08mo1/1)[(0.03mo1/2) | (me/2) (mt/1) (mol/1) n n | dation
24 M-143 I-1 B-9 —_—e 0.12 | 0.75 0.13 0.76 This
Invention
25 " " B-11 ————————— 0.12 0.74 0.13 Q.77 "
26 M-42 " B-4 ——— 0.12 0.71 0.13 0.72 "
NN " " B-6 B S —— —— 0.12 o.‘NvN O.u.w 0.71 "
28 " " B-8 e 0.12 | 0.79 0.13 0.79 *
29 " L4 B-10 e 0.12 Q.Qa O.wu 0.7% "
30 “ " B-12 —_— 0.13 ] o.7} 0.13 0.72 "
31 M-37 1-7 B-2 ——— e 0.12 0.77 0.13 0.7 "
32 " 1-8 " —_—— 0.12 0.74 0.12 0.74 "
33 " 1-9 " ————e 0.12 0.74 0.13 0.75 "
®1) Means "not contained both benzyl alcohol and diethylene glycol".
*2) Magenta couplers compared are as (ollows:
(M-a) {M-b) {M-¢)
OQF oo.—.—.
]
(W Craltar CONH ce WH, Cs l©| OCHCONH l@ \/zu 2n:z:no:=©\ s
NH-7; CsHuld CONH = M CaHysle)
N v/ N0
/z o N (4]
C1 Lol } (o] } ce
o S i S 8 8 8 ? 2 2 3
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B-5

B-7

B-9

0 279 464

Compounds B used are as follows :

OH

|
CH,CH;—N-CH:CH:

HO—O-E-—NH—OH

C,H;
/
NH,N
\
Cz2H s

5

i
CH,CCH,OH

(o4

B-2 3
<|)H
CH,~N—C,H,OC,H,
B-4 -
CHs—(ul—NH—OH
o)
B-6
NH, NH+CH,¥;SO,H
B-8
HO—@-—SO,-O—-OH .
B-10 2
O OH

il
CH.C~CHCH,
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B-11 : D-glucose

CH.OH
0]
H
HO H
H

B-12 : D-galactose

H.OH
HO

OH
H

H

As is apparent from the results in Table 5, the increase of Dmin and the change of gradation when
processed using the stood solution were larger in the comparative samples. (Nos. 1-12).

According to this invention, the change of photographic characteristics was slight, and in particular,
when benzyl alcohol was not present, and when sulfite salt was not present, the effects of this invention
were more remarkable.

Example 8

The same procedure as Test No. 2 in Example 7 was repeated except that the magenta coupler M-37
was changed to M-9, M-44, M-45, M-47, M-52, M-57 and M-58, respectively. The same significant
improvement as in Example 7 were attained.

Having described our invention as related to the embodiment, it is our intention that the invention be not
limited by any of the details of the description, unless otherwise specified, but rather be construed broadtly
within its spirit and scope as set out in the accompanying claims.

Claims

1. A method for processing a silver halide color photographic material, which comprises processing the
silver halide color photographic material with a color developing solution comprising an aromatic primary
amine color developing agent, at least one organic phosphonic acid type chelating agent and at least one
compound represented by the following formula (1):
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Formula (I)

wherein X represents a frivalent group of atoms required to complete a condensed ring, and R, and R,
each represent an alkylene group, an arylene group, an alkenylene group or an aralkylene group.

2. The method for processing as claimed in Claim 1, wherein the number of carbon atoms of X is 20 or
below, and the number of carbon atoms of R, and R, each is 10 or below.

3. The method for processing as claimed in Claim 1, wherein the compound represented by the formula
(1) is a compound represented by the following formula (i-a) or (I-b):

Formula (I-a)

: %N
N_RZ“XI
\R2”

3

wherein X, represents

I
—? or —?H,

R, and R, each have the same meaning as defined above for formula (I), and
o]

R; has the same meaning as R, and R,, or represents -CH; E - or

Formula (I-b)

as
N
\‘Rs

wherein R, and R, each have the same meaning as defined in formula (1).

4. The method for processing as claimed in Claim 1, wherein the compound represented by the formula
(I} is included in an amount of 0.1 to 50 g per liter of the color developing solution.

5. The method for processing as claimed in Claim 1, wherein the compound represented by the formula
(I} is included in an amount of 0.2 to 20 g per liter of the color developing solution. )

6. The method for processing as claimed in Claim 1, wherein an organic phosphonic acid is an
alkylphosphonic acid, a phosphonocarboxylic acid or an aminopoiyphosphonic acid.

7. The method for processing as claimed in Claim 1, wherein an organic phosphonic acid is selected
from compounds represented by the following formula (ll):

114

)]

9



¢ o)

10

15

20

25

30

35

40

45

50

55

0 279 464

Formula (III)

D

~-A3 As-F
N o
/N Z-N

E-A. Ag-G

wherein A;, A, As and A, each represent a alkylene group, Z represents an alkylene group, a
cyclohexane group, a phenylene group, -R-O-R-, -ROROR-,

-R

N\ ~

N-A, or

/ /

-R

N'Ay

(whersin R represents an alkylene group, and A, represents a hydrogen atom, or a hydrocarbon, lower
aliphatic carboxylic acid or lower alcohol group), and D, E, F and G each represent -OH, -COOM, or -PO;M,
(wherein M represents a hydrogen atom, an alkali metal, or ammonium), provided that at least one of D, E,
F and G is -PO;M..

8. The method for processing as claimed in Claim 1, wherein the organic phosphonic acid type
chelating agent is included in an amount of 0.1 to 40 g per liter of the color developing solution.

9. The method for processing as claimed in Claim 1, wherein the color developing soiution is
substantially free of benzyl alcohol.

10. The method for processing as claimed in Claim 1, wherein as a magenta coupler in the silver halide
color photographic material at least one pyrazoloazole system coupler is used.

11. The method for processing as claimed in Claim 10, wherein the pyrazoloazole system coupler is
selected from the compounds represented by the following formula (XiI):

Formula (XII)

R X
/
N
\\N Za
v
Ao/

wherein R' represents a hydrogen atom or substituent; X represents a hydrogen atom or a group which
can be spiit-off upon coupling reaction with the oxidation product of an aromatic primary amine as a
developing agent; Za, Zb, and Zc each represent a methine, substituted methine, =N-, or -NH-; one of Za-
Zb bond and Zb-Zc bond is a double bond and the other is a single bond; when Zb-Zc bond is a carbon-
carbon double bond, it may be a part of an aromatic ring; and the coupler may be a dimer or polymer
connected through R!, X, or Za, Zb, or Zc.

12. The method for processing as claimed in Claim 1, wherein as a cyan coupler in the silver halide .
color photographic material at least one cyan coupler represented by the following formula (X):
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Formula (XI)

OH
R3 NHCOR!

R?2 |
Zl

wherein
R' represents an alkyl group, cycloatky! group, aryl group, amino group, or heterocyclic group,
R2 represents an acylamino group or alkyl group containing more than 2 carbon atoms,
R3 represents a hydrogen atom, halogen atom, alkyl group, or alkoxy group, R® may form a ring by
being combined with R,
Z' represents a hydrogen atom, halogen atom, or group capable. of spiitting-off by a coupling reaction
with an oxidized aromatic primary amine main color developing agent.
13. A color developing composition for processing a silver halide color photographic material, which
comprises an aromatic primary amine color developing agent, at least one organic phosphonic acid type
chelating agent and at least one compound represented by the following formula (1):

Formula (I)

wherein X represents a trivalent group of atoms required to complete a condensed ring, and R, and R,
each represent an alkylene group, an arylene group, an alkenylene group or an aralkylene group.

14. The composition as claimed in Claim 13, wherein the number of carbon atoms of X is 20 or below,
and the number of carbon atoms of R, and R, each is 10 or below.

15. The composition as claimed in Claim 13, wherein the compound represented by the formula (I} is a
compound represented by the following formula (I-a) or (i-b):

Formula (I-a)

/RN
N—R2-X1
\Rs /

wherein X, represents

| I
—* or -?H,

R, and R, each have the same meaning as defined above for formula (I), and
(@]

R; has the same meaning as R, and R,, or represents -CH, E -, or
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Formula (I-b)

wherein R, and R, each have the same meaning as defined in formula ().

16. The composition as claimed in Claim 13, wherein the compound represented by the formula (I) is
included in amount of 0.1 to 50 g per liter of the color developing composition.

17. The composition as claimed in Claim 13, wherein the compound represented by the formula (1) is
included in an amount of 0.2 to 20 g per liter of the color developing composition.

18. The composition as claimed in Claim 13, wherein an organic phosphonic acid is an alkylphosphonic
acid, a phosphonocarboxylic acid or an aminopolyphosphonic acid.

19. The composition as claimed in Claim 13, wherein an organic phosphonic acid is selected from
compounds represented by the following formula (lll):

Formula (IlI)

D-A3 /As-F
\\\\N—Z-N
e N

wherein A;, A, As and As each represent a alkylene group, Z represents an alkylene group, a
cyclohexane group, a phenylene group, -R-O-R-, -ROROR-,

-R

N-A, or

N
ON-A,

(wherein R represents an alkylene group, and A, represents a hydrogen atom, or a hydrocarbon, lower
aliphatic carboxylic acid or lower aicohol group), and D, E, F and G each represent -OH, -COOM, or -PO;M,
(wherein M represents a hydrogen atom, an alkali metal, or ammonium), provided that at least one of D, E,
F and G is -PO:M..

20. The composition as claimed in Claim 13, wherein the organic phosphonic acid type chelating agent
is included in an amount of 0.1 to 40 g per liter of the composition.

21. The composition as claimed in Claim 13, wherein the composition is substantially free of benzyl
alcohol.
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